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FOREWORD

Volume I, Part 3: Program Output

The SSSP documentation is presen_:ed in two volumes.
Volume T contai_ the basic user's manual text and all of the

simulation input and outpui description as well as a complete

listing of the computer program FORTRAN V source deck.

Volume II contains a compilation of statistical data on previous

aircraft, missiles and space systems to serve as background

information and program inputs to the weight/volume portion of

the program.

This report is the third of three documents for Volume I.

•f Pat t 1 contains the engineering and programming discussion and

' Part 2 contains the program operating instructions. This document-. also contains all of the Volume I appendices.

£
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SUMMA RY

The ,'._)ace Shuttle Synthesis Program (SSSP) automates the trajectory, weights and

pt, rform,_ncc computations essential to predesign of the Space Shuttle system for

earth-to-orbit operations. The two-stage Space Shuttle system is _ eomp!ete!y

reusable space transportation system consisting of a booster and an orbiter element.

Thc ,¢SSP's major parts are a detailed weight/volume routine, a precision three-

dimensional trajectory simulation, and the iteration and _ynthesis logic necessary

to satisfy the hardware and trajectory constraints.

The SSSP is a highly useful tool in conceptual design studies where the

effects of various trajectory configuration and shuttle subsystem parameters must

be evaluated relatively rapidly and economically. The program furnishes sensitivity

and tradeoff data for proper selection of configuration and trajeotory predesign

parameters. Emphasis is placed upon predesign simplic_.ty and minimum input

preparation. Characteristic equations for describing aerodynamic and propulsion

models and for computing weights an * volumes are kept relative"y ._imple. The

synthesis program is designed for a relatively large number of two-stage Space

•'-'hurtle configurations and mission types, but avoids the complexity of a completely

_encralized computer program that would be vnwieldy to use and/or modify.
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5. PROGRA M OUTPUT

The basic p,-J_ted output for a given SSSP case may be classified into the following

four categories:

1) Input

2) Synthesis iterations

: 3) Converged case

4) Error diagnostics

Printout of the input NAMELIST data blocks occurs in the order in which they?

: are read-in. Control for printing the $DATA_ (orbiter and booster) and $DATA2

input data blocks is handled with the IOS card discussed in Section 4.1.2. This data

is printed in the NAMELIST format. Printout of the SDATAI input block is handled
-e

k, by the $DATA2 input parameter PRNTX(I) and the $DATA1 input parameter YOUT

(ii :_ (see Section 4.2). PRNTX(1) allows the GTSM subprogram to print the initial

conditions, simulation section data, etc., in a special format from the subroutine.
4

i__ TRAJA and YOUT controls the printout of the input tables such as the aerodynamics
.y

,_. and atnosphere tables. Special care should be used in interpreting this output

since many of the simulation section conditions and initial conditions for the tra-

:;_ jectories are computed dur';ng the synthesis process and therefore will be printed

with only their internally initialized values.

During the basic synthesie iterations the only printout that occurs in an

abbreviated output summarizing the results of a particular iteration. This includes

information concerning tl,e results of sizing loop: gross stage weights, mass ratios,

thrust levels and the results of the ascent trajectory simulation comparing f:

orbiter mass ratio used to size the orbiter in the WTVOL ,subprogram to tha_ re-

; quired to satisfy the terminal velocity requirement at parking orbit insertion (GTSM

subprogram). This vbbreviated output is illustrated in Figure 5-1 and shows the

_ additional WTVOL iteration process performed on the system payload in order to

6-1
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:i;; satisfy a booster gross weight constraint prior to testing the orbiter mass ratio in

_ the GTSId subprogram. For this example the process will be continued since

convergence to within the desired tolerance has not been met. These data are out-

put from the subroutines WTVOL and ITER8 during the synthesis process. Detailed

output during the various iterations may be obtained by setti,_g certain input flags

however, this technique should only be used in diagnosing problems with a particular

•_ configuration.Ifproblems do occur duringtheiterations,theSSSP automatically

prints a number of error diagnostics which usually suffice in tracking and solving

: the particular problem. This will be discussed in Section 5.2. For convenience

the following list summarizes the various input flags* which allow detailed output
• -

• _ during the iteration processes ff desired:

•_ DA_ - (orbiter or booster):
' _ NLISTO° If this parameter is input at a non-zero value, a NAMELIST j"

_"_:_"__|(ii'° printoutofthe computed variablesintheWTSCH subroutineisoutputfor each pass
.....,_i,i,' throughtheroutineforthe stage. Sincethe iterationsthroughWTSCH occurs many
.=';:_.r. times duringeach sizing,thistechniqueis very expensivein computer printtime

inputlist.This NAMELIST is automaticallyoutputifthesolutionisdicerglng.
._" '_

.y_.i_._ This is discussed in more detail in Section 5.2.

':_ _ SDA TA2:

:.' ' PRNTX(2). If this parameter is input at a non-zero value the trajectory

flight history will be output for each pass through the GTSM subprogra_,_ dui-ing the

basic synthesis iteration process. _'his technique should be reserved for solving

initial problems with the ascent trajectory simulation ff they occur*.

SLVOUT. An input value of 2., or 3., for this parameter allows print-

':'.! out of the Newton-Raphscn iteration parameters in the subroutine SOLVE which

i!i _ drive the WTSCH sizing process to convergence for each stage. If SLVOUT = 2.,

• Also see Section 4. 2

_; t"MASSl" and "MAS_". ,See Volume II for a complete list uf the computed variables.

._ 5-3
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these parameters are output only for the final iteration for each stage. If SLVOUT = _

3., these parameters are output for each pass through WTSCH during the sizing

iterations. Use of this input parameter should be limited to the tracking of problems

associated with divergent solutions. If this occurs the basic SDATA3 input should be

rechecked prior to using this parameter.

WTOUT. If this parameter is input at 1.. a complete printout occurs of

the final results of the WTVOL subprogram and GTSM subprogram during each basic

synthesis iteration. Use of this parameter should be reserved for those cases when

the basic process is diverging.

-" _DATAI:

_ PRNT. See Section 4.2.3, $DATA1. Use of this parameter is utilized to

control the amotmt of output desired during the iteration process for converging the

J ascent trajectory simulation.

Printout of the converged case for the SSSP run occurs automatically and in the

"I following sequence:
4
•_ 1) Orbiter stage data!

•: 2) Booster stage data

'._ 3) Ascent Trajectory*
"t

4) Space Shuttle Synthesis summary

, The parameters output for the trajectory simulation(s) are discussed in Section 5.1.2

below. The orbiter and booster stage data and the synthesis summary output is

discussed in Section 5.1.1.

The error diagnostics are discussed in Section 5.2 along with comments

concerning corrective measures to be taken.

* Followed by the booster entry trajectory if used.

0
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C.
5.1 OUTPUT PARAMETERS

5.1.1 WEIGHTS AND GEOMETRY. This section discusses the basic output data

blocks for the WTVOL subprogram. This output consists of calculated data and print-

back of pertinent input data for reference. T!_e calculated data for each stage

includes:

1. Weight Breakdown

2. Volume Breakdown and Design Data Summary

3. Sizing Basis and Performance Weight Summary

The input data that is printed back for reference purposes include the basic scaling

coefficients utilized in sizing each stage.

For conveniencethissectionalsodiscussesthe Space ShuttleSynthesisSum-

mary outputsheetthoughitisthelastsetofdataprintedfora givenrun and occurs

aftertheprintoutof the _rajectorysimulationdata.

C_; 5.1.1.1 Weight Breakdown. The weight breakdown format is a modified MIL-M-

38310A STANDARD with the weights printed in both English and standard international

units. This format is modified in the sense that certain pages of the MIL-STANDARD

have been combined under a single title. An example of tbJs is the personnel pro-

visions and crew station controls and panel s. This was done to reduce the number

of printouts for small items that have little effect on the overall vehicle weight. The

other variation is concerned with the breakdown of a specific page. An example of

thisis theaerodynamic surfaces. The MIL-STANDARD subdividesthesurfacesinto

fixedsurfaces,moving surfacesand fairings.However, a more usableform has

been to subdivide into wing, horizontal, vertical and fairing. This form also lends

itself to better correlation with historical data. It also requires less input data.

Figure 5-2 illustrates this weight breakdown technique provides the truer with
|

the internally computed acronym under which each item is output. The definitions

of each acronym {in English units) are described in the Weight/Volume Handbook,

G, ,
t
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'_' Volume II of this report. This breakdown is output from tile subroutine PRINTW and

under identical acronyms for each stage. _igure 5,-I is a sample for the orbiter.)

The conversion from pounds to kilograms is also performed in PRINTW.

5.1. I. 2 Volume Breakdown and Design Data Summary. The volume summary

prints each value computed and zero for those sub-volumes which _re om_.tted. The

des' 71data includes the computed wetted areas, planform a, eas, unit weight of _he

¢: aerodynamic surfaces, and wing and body dimensional data. Figure 5-3 illustrates

this output data block and provides the user with the internally computed acronym

under which each item is output. The definitions of each acronym (in English units)

are described in the Weight/Volume Handbook, Volume II of this report. These

_, parameters are output under identical acronyms for each stage. The volume data

is output from the subroutine PRINTV and the design data from the subroutine

_ I_ROTI-_. The conversioT_ from English unit." tc :nternational units is performed in

_ each respective subroutine.
z, .

'-_. 5.1.1.3 Sizing Basis and Performance Weight Sump,_:r_ This output data block

._ provides the currer,t bases fo _ the sizing process within the WTSCH subroutine and
._:

,__ a summary of the performance weights utilized by the GTSM subprogram for e_ch
stage. The bases for the sizing process includes the mass ratio, propellant mixture

._ ratio, effective specific impulse, and characteristic velocity increment utilized for

":_.. each flight p_se*as described in tae Weight/_,olume [-_'andbook, Volume II of this

I: report. The performance weight summary shows the tot',d weight and expended

weights associated v 1th each phase of flight as also described in Volume II. The

performance weight summary is the r.aly output format for the stages that varies

significantly between the orbiter and bo(,_'_er &m *.o the d'.fferences in the phases of

fl_ght following separation. Figures 5-4 and 5-5 ilhmtrate these differences, however

_, the internally computed value for each item is output under the identical acronym

for each stage. These figures include the sizing bases as a sample for each stage

_. and thews under which each !tern is output. Th"- data is output from the
_ .,: *These flight phases should not be confused with the ascent flight phases discussed

in Section 2.3.1.2, Trajectory S imulation Driver.

5-9
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C.
subromine PRWTSM. The conversion from English units to international units is also

performed inPRWTSM.

5.I.I.4 ScalingCoefficients.This blockofoutputdataisprimarilyprintbackof

the stage$DATA3 inputand providestheuser with easy referenceto onlythe actual

weightand geometry coefficientsutilizedinsizingthestages. This dataincludesthe

' main and secondary vacuum thrust levels computed for scaling purposes the jettison

weight summaries, number of main engines, and propellant densities. Figure 5-6
_..

illustrates this output data block which is printed from subroutines PRITEQ and

PRITVA, respectively. This data is printed similarily for the booster however, a'.

the end, an extra set of data is output which describes the current basis of the booster

return cruise requirements and the flight conditions occurring at the point of maximum

. dynamic pressure during the ascent trajectory. This additional data is illustrated.;

in Figure 5-7 and isoutputfrom thesubroutinePRITVA duringtheprintcyclefor

_ 5.I.I.5 Space ShuttleSynthesisSumma ry. This outputdatablockisprintedfollow-

ing the output for the trajectory simtdation(s) and is used to briefly summ, _rize the
J

results of all of the basic output data blocks for convenience to the user. This data

summarizes the individualstage,weights,mission propellantrequirements,volume,

geometry, and propulsion characteristics. Pertinent trajectory summary results

include the flight conditions at staging and parking orbit insertion. Figure 5-8
"t,

illustrates the output for a sample summary sheet and includes the internal acronyms

under which the items are printed from the subroutine SUMOUT. These acronyms

are basically the internally stored values of each of the stages computed values for

these terms. The propulsion characteristics are those utilized to simulate the

ascent trajectory for each stage and do not necessarily agree with those used in

sizing the stages (see Section 2.3.1.2, Trajectory Simulation Dz_lver). The number

of copies printed for thts summary sheet is controlled by the $DATA2 input parameter

COPIES. Use of this summary is helpful to the aser as a brief log of a particular
• t
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_i 4: series of SSSP runs for a given configuration. This summary is only printed after a

run has successfully converged. After the specified number of these summaries are

output, one final data bloc! is also printed which inc:udes pertinent data concerning

the ascent velocity losses, ascent pitch rates used in t_"_, final converged trajectory,

and notes concerning the method of and input constants for calculating the booeter

cruise range and fuel requirements. This final data block is also helpful to the user

in tracking his design philosophy for a given configuration. Figure 5-9 illustrates

this output which is printed only once and also from the subroutine SUMOUT.

:7
7

1G
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©
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5.1.2 TRAJECTORY SIMULATION. The output parameters which a_e available in

GTSM can be classified by thirteen basic groul:s. These are:

1. Time 8. Weight

2_ Position 9. Propulsion

3. Velocity 10. Velocity

4. Acceleration 11. Orbital ElemerLs

_ 5. Attitude 12. Optional VECTOR Comtmnents

':' 6. Environment 13. Position in Radar Coordinates

' 7. Aerodyn_:aics

_ The parameters which _omprise groups 1 through 10 are the "regular" outimt
:' parameters and are computed at least once during each integration step. Groups 11, 12

• ?_: and 13 are optional output parameters and must be called out by input if required. If
•_ called, the optional output parameters are computed once during each integra*_ion step.

\- . An$ parameter_which is computed once during each integration step can be used as
!:'i:,_"_ either an ',teration end condition or a simulation section termination parameter by set-

_ ting the iteration end condition code ("ECCI(M)", '_ECC2(M)", or "ECC3(M)') or the
_- simulation section code ("STGC(K)"), as appropriate, to the value of _he output param-
.,, eter code.

ti This Output Parameters sectionlists possible output p_rameters
all the with their

:': definitions according to their basic group; within each basic group the output parameters

:._ are li_ed according to their _ztlmt parameter code number. At the end of ea._h defini-
•_ tion, three quantities appear in pareutheses; these are:

a. The printed output title

b. The parameter units

c. The corresponding internal parameter,

,
_ Providing selection of a parameter does not conflict with the parameters which

• _. are defined as part of the synthesis process.
$

!
't

, 1
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: 5. I. 2.1 Regular Output Parameters. These parameters are printed at either each
integration step or at integral numbers of integration steps according to the value of

input parameter 'rXOUT(K)" • see Section 4.2.3.5 Program Contrsl.

5.1.1 TIME.

-1. Absolute time. This is the time from the initiation of simulation Section 1

+ "TO" (input parameter - see Section 4.2.3.! Vehicle State] to the current
time

• CABS TIME) (SEC) (T)

0. Section relative time. This time is the time from the initiation of the current

simulation section _o the current time.

(REL TIME) (SEC) (TR)

° : POSITION.

1. Geocentric Radius Magnitude

-t
_ (RADIUS) (FT) (Z(1)) _

;-'"_,.: i 5. Geocentric Latitude - Po_'.'t,ive in the northern hemisphere
•" , ":.':,
: •" (LATITUDE) _DEG) (7(5))

:_ 6. Geocentric Longitude - Positive to the east of the Greenwich meridian

"g-: (DONGITU DE) (DEG) (Z(6))

- 8. Altitude above the surface of the oblate central body

(ALTITUDE) (FT) (Z(8))

49. Down range angle (central angle) from the initial geocentric radius vector

which is defined by the initial latikLde ("LAT") and the initial longitude
("LNG"). See Figure 4-2 in Sectio- 4.2.3.3 Targeting.

(DOWN RANGE) (DEG) (Z(49))

50. Crc,ss range angle. The cross range angle is the angle between two planes,

: : . S1 and $2, where:

_1 is the plane which contains the initial geocentric radius vector defined _

by "_LAT" and "LNG,,, and a reference geocentric vector defined by
"TLAT(M)" and "TLNG(M),'.

t
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S2 is the plane which contains the initial geocentric radius vector de-

fined by "LAT" and "LNG", and the current geocentric position zadlus
vector.

This parameter is only computed if the targeting parameter "CRGF(M)"
has a value greater than zero. See the discussion and. Figure 4-3 in Section

4.2.3.3 TargetiDg

(CROSS RANGE) (DEG) (Z(50))

51. Target miss angle. T'kis angle is the central angle between the current posi-
tS.on geocentric radius vector and the reference geocentri.c vector defined by
"TLAT(M)" and "TLNG(M)". This parameter is only computed if the target-

ing pazameter "CRG_ (M)" has a value greater than zero. See Secticn 4.2.3.3

Targeting.

(TARGET DIST) (DEG) (Z(51))

VELOCITY.

2. Earth Relative Velocity Magnitude

(REL VELOCITY) (FT/SEC) (Z(2))

C:'
3. Earth Relative Flight Path Angle.

%

(REL GAMMA) (DEG) (Z(3))

4. Earth RelativeAzimuth Measured Clockwise from North.

(REL AZIMUTH) (DEG) (Z(4))

41. InertialVelocityMagnitude.

(INRTL VELOC:rY) (FT/SEC) (Z(41))

42. Inertial Flight Path Angle.

(INRT L GAMMA) (DEG) (Z(42))

65. Inertial Azimuth Measured Cloc_vise from North.

(INRTL AZIMUTH) (DEG) (Z165))

c:?
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AC C E LERATION. .b

24. The aerodynamic yaw force which is the aerodynamic force directed along

the standard pit.ch axis (_ axis). The algebraic sign is in accordance with the

standard* _ - _ - _ coordinate system (see Figure 5.-10)_positive to the right)

(YAW F(AEHO)) (LB) (Z(24))

(z)

+

ROLL AXIS

Figure 5-10. Standard _-_-_ Vehicle Coordinate System

25. The aerodynamic axial force which is the aero6ynamic force directed along i

the standard rol_,axis (_ axis). The algebraic sign is in accordance with the

standard _-_- _ coordinate system (see Figure 5-10)(positive forward) t

(AXIAL F(AERO) (LB) (Z(25))

r

* References 2, 3, and 4,

5.24
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_ i._
>_. 26. The aerodynamic norm_ force which is the aerodynamic force directed along

the standard yaw _s (_s). The algebraic sign _ in accordance with the

standard _ - rt - _ coordinate system (see Figure 5-10) (positive dowmvard)

(NORM F(AERO)) (LB) (Z(26))

29. The aerodynamic yaw load factor which is directed along the standard pitch

axis (_. axis). See Figure 5-10, (Positive to the right.)

(YAW AERO LD) (g) (Z(29))

_ 30. The aerodynamic axial load factor which is dire_ed along the standard roll

_ axis (_ axis). See Figure 8-10. (Positive forward)

(AXIAL AERO LD) (g) (Z(30))

31. The a_rodynamic normal load factor which is directed along the standard yaw
axis (_ ar3s). See Figure S-10, (Positive downward)

(NORM AERO LD) (g) (Z(31))

32. The thrust load factor along the standard roll axis (_ axis). See Figure 5-1.

/_:_ (Positive fo.mvard).
_: \_:: (THRUST LD) (g) (Z(32))i
i 33. Total applied* force load factor along the standard roll axi_ (_' axis). See

Figure 5-10. (Positive forward)

(AXIAL LD) (g) (Z(33))
S

34. Total aerodynamic load factor defined by the vector addition of output param-
eters 29., 30., and 31..

_ (TOTAL AERO LD) (g) (Z(34))

35. Total applied* force load factor defined by the vector addition of oatpat
parameters 29., 33., and 31..

(TOTAL LD) (g) (Z(35))

i 44. Total applied* force component along a vector _ in the horizontal plane
which is perpendicular to the plane caa_intng the relative velocity vector

; and the geocentric radius vector. The positive sense i_ toward increasing
azimuth. See Figure 5-11.

_i (FORC_ (AZIMUTH)) (LB) (Z(44))i,

* _ucludes aerodynamic and propulsive forces aaly - does not include gravitational

forces.
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'- '" A " _,?

i7 (INCREASING RELATIVE FLIGHT PATH ANGLE)

_V (INCREASING RELATIVE V_ELOCITY

V

, ; R

" _B (.YNCREASING RELATIVE AZIMUTH)

/ --'- R = GEOCENTRIC RADIUS VECTOR
: V = RELATIVE VELOCITY VECTOR

_.'.

: -_ _7 ISCOPLANAR WITH R,, V, and i_

:}:;i:;_{_ 45. Total applied* force component along the relative velocity vector (_V) with
: :.-_:} positive sense toward increasing velocity magnitude. See Figure 5-11.

t

;'_ (FORCE (VEL)) (LB) (Z(45))' ".:L :

"'" ::':" A

_,_j:.,, .::.:-'_ 46. Total applied* force component along_ a vector (17) which lies in the plane
• -_;"_"2 defined by the relative velocity (V) and the geocentric radius vector and is

!L. _, perpendicular to V with vosttive sense toward increasing relative flight path
; angle. See Figure 5-II,

(FORCE (GAMMA)) (LB) (Z(46))

ATTITUDE. The attitude of the vehicle is defined relative to the current

geocentric radius vector (R) and the current relative velocity vector (V) by the use of
three parameters, the roll (bank) angle (_), the pitch angle of attack (,_), and the yaw
angle of attack 0,). The definition of ¢_ a. and ), is illustrated in Figure 5-12, The

i currentattltude is equivalent to an initial alignment ofthe vehicle with l_spect to the
R and V vectors with three subsequent instantaneous sequenced rotations. The vehicle

'. "_ axes (thestandard _-_-_ axes shown in FigureS-10) are initially aligned with the

:'_,!!'i stsmdard _B- _V-_' shown in Figure 5-11 such that the _ axis is aligned with the _V axis
ill J ii

Includes aerodynamic and propulsive forces only - does not include gravitational
forces.
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r theame the with*he the tho
.1 _. A '
;.: _ axis is aligned with the _/axis but with opposite sense*" (seeFigure 5-12). The first of

the instantaneous sequenced rotations is a rotation about the _ axis through the roll^
(bank) angle (_), the second is a rotation ab_t_e _ axis through the pitch angle of
a_ack (¢x), and the last is a rotstion about the _ axis through the yaw angle of attack (k).
The algebraic sign of all rotations is in accordance with right-handed rotations of the

A A /T

st.andard _ - r_ - _ coordinate system.

11. Roll (bank) angle a described in the introductory paragraph of this sectfon

and in Figure 5-12. The algebraic sign is in accordance with right-handed

rotations of the standard _- _ - _ coordinate system. Roll (bank) right is

+ positive. See Figure 5-12.

_ (ROLL _ANGLE) (DEO) (Z(ll)}

12. Pitch angle of attack _ described in the introductory paragraph of this section
,Lt

and in Figure 5-12. This algebraic sign is in accordance with right, handed

rotations of the standard _ - 17- _ coordinate system. Pitch up is positive.
See Figure 5-12.

,. (ALPHA) (DEG) (Z(12))

:* f ,, 13. Yaw angle of attack _. described in the introductory paragraph of this section%-"
*- and in Figure S-12. The algebraic Bign is in accordance with fight-handed
,e A A

rotations of the standard _ -fl -_ coordinate system. Yaw right is positive.
See Figure 5-12,

k

(YAW ANGLE) (DEG) (Z(13)) ""

?

:, 43. Relative pitch angle. This angle is the angle from the current geocentric
A

radius vector (up direction) to the vehicle roll axis (_ axis)

(PITCH ANGLE) (DEG) (Z(43))

78. The relative pitch rate. This rate is the time rate of change of the relative

pitch angle (output parameter 43). The pitch rate is positive for increasing

pitch angles.

(PITCH RATE) (DEG/SEC) (Z(78))

ENVIRONMENT.

9. Dynamic pressure

(DYN PRESS) (LB/FT 2) (Z(9))

C'!
" i0. Totalgravitationalacceleration

(TOTAL GRVTY) (FT/SEC2) - (Z(I0))
5-27
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_'0- _0 - _ 0 ARE THE INITIAL -_0
POSITION OF THE STANDARD

FIGURE 5-10.

_0

-- -i 7, ARE THE INITIAL / _

POSITIONS OF THE fffANDARD/ _0 SEE SECTION 5.1.2.1 ATTF'£UDE_B- _V - _7 AXES SHOWN IN FOR DEFINITION OF SYMBOLS
i FIGURE 5-11. ' '-_7

A

_ -1

.3
:i I -- A

_ 40 _1 v _v

O" A A

_0',_1

THE ROLL (BANK) ANGLE OF a
IS THE FIRST INSTANTANEOUS

SEQUENCEDnOTATION. POSI-
A A

TIVE ROTATION IS SHOWN. a _/0 i_

_o
A

SEE SECTION 5o|o2.1 ATTITUDE
FOR DEFINITION OF SYMBOLS l

5-12B. FIRST INSTANTANEOUS SEQUENCED ROTATION, ROLL (BANK) ANGLE 0

Figure S-lO., Vehicle Attitude Definition
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i,

' C

THE PITCH ANGLE OF ATTACK

OF _ IS THE SECOND INSTAN-

TANEOUS SEQUENCED ROTATION.

POSITIVE ROTATION IS SHOWN. _'0

2

^ ^ SEE SECTION 5.1.2.1ATTITUDE
; _1 _2 FOR DEFINITION OF SYMBOLS

:, 5-12C. SECOND INSTANTANEOUS SEQUENCED ROTATION,
PITCH ANGLE OF ATTACK

•:
: THE YAW ANGLE OF ATTACK _ _

• OF ),.IS THE THIRD INSTAN-_

: TANEOUS SEQUENCED ROTATION.

POSITIVE ROTATION IS SHOWN.

t

2

_3 SEE SECTION g. 1. 2.1 ATTITUDE
^ ^ FOR DEFINITION OF SYMBOLS

_-12D. THIRD LNSTANTANEOUS SEQUENCED ROTATION,
YAW ANGLE OF ATTACK

Figure 5-12. Vehicle Attitude Definition, Continued
5-29
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14. Local surface radius of the central body ,)

(SURF RADIUS) (FT) (Z(14))

15. Local gravitational acceleration along the geocentric radius vector. Positive
dmvmvard.

(RADIAL GRVTY) (FT/SEC 2) (Z (15))

16. Local gravitational acceleration along the vector which is tar gential to the
local meridian with positive sense toward the north

(MERIDIAN GRVTY) (FT/SEC 2) (Z(16))

36. Current atmospheric ambient pressure.

(._TM PRESS) (LB/IN 2) (Z(36))

37. Current velocity of sound.

(VE L SOU ND) (FT/SE C) (Z(37))

38. Heat flux. The heat flux is the product of the current relative velocity (out-

put parameter 2) with the current dynamic pressure (output parameter 9) 3

_- (HEAT FLUX) (LB/(I_r-SEC)) (Z(38))::

39. Heating parameter. The heating parameter is the time integral: 1

• _t qVdt
to

where:

. q is the current dynamic pressure (output parame:er 9)

V is the relative velocity (output parameter 2)

t is the absolute time (output, parameter -1)

t o is the time at the initiation of simulation Section 1 (input param-
eter "TO")

(HEATING PAR) (LB/FT) (Z(_9))

40. Mach number.

(MACH NUMBER) (NONE) (Z(40))
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!,;: • AERODYNAMICS.

21. Aerodynamic yaw force coefficient directed along the st,a_iard pitch axi_
A . A I_

(7 axis). The algebraic sign is in accordance with the standard t -17 -

coordinate system (see Figure 5-10). Positive to the right.

(C (YAW)) (NONE) (Z(21))

4 22. Aerodynamic axial force coefficient directed along the standard roll r_ds
(_ axis,. The algebraic sign is in accordance with the standard -. -
coordinate system (see Figure _-I0). Positive forward.

(C (AXIAL)) -(NONE) (Z122))

23. A#rodynamic normal force coefficient kiirected along the standar¢) yaw axis
'_ d A A A(_ axis). The algebraic sign is in accordance with the standar_ _ - 17-

coordinate system (see Figure 5-10)° Positive d_,ward.

(C (NORMAL)) (NONE) (Z(23))

WEIGHT.

ii (T:. 7. Current total weight of the vehicle

L-:#
• " (WEIGHT) (LB) (Z(7))

, 47. Total time rate of change of the vehicle weight (includes GIMAC flow rate if

_ any). Positive for decreasing weight.

: (WEIGHT DOT) (LB/SEC) (Z(47))

•, PROPU LSION.

i: 27. Current tc_al thrust acting on the vehicle along the standard roll axis (_ axis).
Positive toward the front of the vehicle.

(THRUST) (LB) (Z(27))

48. Current specific imlmlse for all the vehicle engines and motors in operation.

(ISP) (SEC) (Z(48))

VELOCITY LOSSES.

17. Current total propulsive ideal velooity.

_> (IDEAL VEL) (FT/SEC) (Z(I?))

Two tables, one for the bocater and one for the orbiter, are combined algebraically

in Simulation Sections 1, 2, and 3. 5-31
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18. Current total gravity relative velocity loss.

(GP,.AVITY LOSS) (FT/SEC) (Z(IS))

19. Current total aerodynamic relative velocity loss.

(DRAG LOSS) (FT/SEC) _,Zq9))

20. Current total thrust misalignment relative vele_ity loss.

(MISALIC-,NLOSS) (FT/SEC) (Z(2O))

O
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• _ ( 5.1.2.2 Optional Output Parameters. Tt_ese parameters are computed once per

integration step and printed at either eacb integratmn step or at integral numbers of

integration steps _ccording to the value of input parameter "XOUT(K)" - (see _ectien

4.2.3. ,5 program control) only if they are called for by the appropriate input.

Orbital Elements. It is possible to compute the _nstantaneous orb,tal elements
at each integration step during specified simulation sections. To obtain these orbital

elements for simulation section "K", it is necvssary to input "ORB(K) = 1., ". In
addition to the rcgular orbital elements (output parameters 66, to 77, 91, and 96 to
100) it is possible to compute as part of the orbital 51ements the instantaneous ira-

• pact conditions for either oblate or spherical central body surface geometry dnring
simulation section "K" by the input of "ORB(K)U= 2., or 3.,, respectively, (see
"ORB(K)" in Section 4.2.3.5 Program Control). in _'_ case ("ORB(K)"= 2., or ,".,)

both the regular orbital elements and the instantaneous impact conditicn_ are com-
puted aud printed.

Regular Orbital Elements

66. Inclination, 0 to 180 Deg.r

(INC LINAT_ON) (DEG) (Z (66))

:_ 67. Longitude of the escending node. Positive to the east of the Greenwich

_ meridian.

_: (NODAL LONG) (DEG) (Z(67)),_

68. Orbital energy (English units).
.h

_,: (ENERGY (FPS)2) (FT2/SEC 2) (Z(68))

"_ 69. Local circular velocity.

(CIRCULAR VEL) (FT/SEC) (Z(69))

70. Geocentric apogee radius magnitude*.

(APOGEE RAD) (FT) (Z(70))

: 71. Apogee veloci_*.

(APOGEE VEL) (FT/SEC) (Z(71))

72. Orbital energy (metric units).

(ENERGY (KPS)2) (KM2/SEC 2) (Z(72))

*Set equal to zero ff parabolic or hyperbolic conditions exist.

5-33 i
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73. Orbital eccentricity. -'_

(ECCENTRICITY) (I_)NE) (Z(73))

74. Orbitalparameter. The orbitalparameter isthe magnitude ofthegeocen-
tricradiusvectorata true anomaly of 90 or 270 degrees.

(ORBITAL PAR) (FT) (Z(74))

75. Keplerianarea constant.

(AREA CONSTANT) (FT2/SEC) (Z(75))

76. True anomaly measured positivelyfrom the perigeeinthe,directionofmotion.

(TRUE ANOivIALY) (DEG) (Z(76))

77, Orbitalperiod.*

(PERIOD) (SEC) (Z(77))

91. Argument of perigee measured from the ascending node in the plane of

motion and positively in the direction of orbital motion.

(P_'RIGEE LRG) (DEG) (Z(91))

96. Current geocentric perigee radius magn:tude. ---)

(PERIGEE RAD) (FT) Z (_3)

_". Geo entriclatitudeofperigee

_PERIGEE LAT) (DEG) Z(97) :

98. Geocentric lati rude of apogee

(APOGEE LAT) (DEG) Z(98)

, 99. Perigee altitude, i

(PERl GEE A LT) (FT) Z (99)

]u,J. Apogeealutu .

(APOGEE ALT) (FT) Z (100)

Set equ_ to zero if parabolic ol hyperbolic conditions exist.

5-34
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" (:" Instantaneous Impact Conditionst

84. Predicted impac_ latitude.

(IMPACT LAT) (DEG) 1Z184))

85. Predicted impact longitude.

(IMPACT LONG) (DEG) (Z(85))

86. Surface radius at impact.

(IMPACT RADIUS) (FT) (Z(86))

87. Time to impact. This time is measured from the current conditions to

the predicted impact point.

(TIME TO IMPACT) (SEC) (Z(87))

88. Predicted impact long_t_de for a non-rotating central body.

¢_NST IMPCT LNG) (DEG) (Z(88))

(_-5 89. Centralangletoimpact. This angleisthecentralanglebetween the

_ _;" current position and the predicted impact point,

: (ANGLE TO IMPCT) (DEG) (Z(89))I

Optional Vector Components. It is possible to compute and output position,
4

: velocity, and acceleration vector components in the _,wo coordinate systems which
are defined in Section 2.2.2.10 Position, Velocity, and Acceleration Vector Com-

ponents (see Figures S-13 and 5-14). The inertial coordinate system orientation is
= specified by the input parameters "AZMI" and "GTIP". Two options are available.

_'Op_ion A" and "Option B". Selection of an opfio- is accomplished with the input
parameter "ZOUT" (see "ZOUT" Section 4.2.3.5 _','ogram Control).

Option A

53. Geocentric radius vector component along the _1 axis.

(RADIUS (1)) (FT) (Z (53))

54. Geocentric radius vector component along the _2 axis

(RADIUS(v)) (FT) (Z(54))

(_ tComputed only if the conditions which are specified in Sections 2.Z,2.10 Orbital

Elements and Section 4. 2.3. 5 Program Control are satisfied, ff these conditions

are not met, o_tput parameters 84 to and includiug 89 are set equal to zero.

5-35
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3
A

55, Geocentric radius vector component along the e3 axis

(RADIUS(3)) (FT) (Z(55))

56. Relativevelocityvector component alongthe 'e_laxls.

(VELOCIT Y(1)) (FT/SEC) (Z(56))

57. Relativevelocityvectorcomponent alongthe _2 axis.

(VELOCITY(2)) (FT/SEC) (Z(57))

58. Relativevelocityvectorcomponent alongthe ê3 axis.

(VELOCITY(3)) (FT/SEC) .(Z(58))

59. Net* accelerationvector component alongthe_1 axis.

(ACCEL(1)) (FT/SEC 2) (Z(59))

/k .:

60. Net* accelerationvector component alongtheJ2 axis.

(ACCEL(2)) (FT/SEC 2) (Z(60)) _ ,^
61. Net* accelerationvectorcomponent alongtheJ3 axis.

(ACCEL(3)) (Fr/SEC 2) (Z(61))

m

*Includes aerodynamic, propulsive, and gravitational accelerations

0
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OptionB "_
A

53. Geocentricradiusvectorcomponent alongtheJ1 axis.

(RADIUS(1)) (Fr) (z(53))

^
54. Geocentricradiusvectorcomponent alongtheJ2 axis.

(RADIUS(2)) (FT ) (Z(54))

^
55. Geocentricradiusvectorcomponent alongtheJ3 axis.

(RADIUS(3)) (FT) (Z(55))

^
56. Inertialvelocityvectorcomponent alongtheJ1 axis.

(VELOCITY(l)) (FT/SEC) (Z(56))

^
57. Inertialvelocityvectorcomponent alongtheJ2 axis.

(VELOCITY (2)) (FT/SEC) (Z(57))
l

A

58. InertiaJvelocityvectorcomponent alongthvJ3 axis.

(VELOCITY (3)) (FT/SEC) (Z(58)) 3 "

A

59. Totalapplied*forceaccelerationvectoralongtheJl axis.

(ACC EL(A i)) (FT/SEC 2) (Z(59))

^
60. Totalapplied*forceaccelerationvectoralongtheJ2 axis.

(ACCEL(A2)) (FT/SEC 2) (Z(60))

A
61. Total applied* force acceleration vector along the J3 axis.

(ACC EL(A3)) (FT/SEC 2) (Z(6I))

^

62. Gravitationalaccelerationvectorcomponent alongtheJl axis.

(ACCEL(GI)) (FT/SEC 2) (Z(62))

A
63. Gravitational acceleration vector component along the J2 axis.

(ACCEL(G2)) (FT/SEC2) (Z(63))

^
64. Gravitational acceleration vector component along the J3 axis.

(ACCEL(G3)) (FT/SEC 2) (Z(64)) O

*Includes aerodynamic and propulsive forces only - does not include

gravitational forces. 5-38
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•_!: PositioninR_.,mrCoordinates_. Itispossibletocompute _ output
: the vehicle positirn in radar coordinates from the initial trajectory coordinates defined

by input parameters "LAT", "LNG", and either "ALTO" or "RAD", and from the
target radar site coord/nat_s defined by input parameters 'q'LAT(M)", "TLNG(M)",

and "RDALT(M)". Specification of these radar coordinate position vectors is
accomplished with the input parameter ,_vo_rr(K)- (see "WOUT(K)" in Section 4.2_ _,
Program Control).

: 52. Azimuth of the vehicle measured at the initial trajectory coordinates.

i (AZIMUTH) (DEG) (Z(52)_
"7

79. Slant range of the vehicle measured at the i_itial trajectory coordinates.
i

: (SLANT RANGE) (FT) (Z(79))

80. Elevation angle of the vehicle measured at the initial trajectory coordinates.

.,_ (ELEV ANGLE) (DEG) (Z(80))

:_ 81. Azimuth of the vehicle measured at tLe current target radar site
"_' coordinates.

i_,i_ (A ZIMUTI-I(T)) (DEG) (Z(81))

': _ 82. Slant range of the vehicle measured at ;he current targe_ radar site-4-
:_ coorcttna_es.

'_ (SLANT RANGE(T)) (FT) (Z(82))

i 83. Elevation angle c;fthe vehicle measured at the current target radar site
:_ coordinates.

L'

• _ (ELEV ANGLE(T)) (DEG) (Z(83))

93. Azimuth to the target site as _een fl_'om '_ne vehicle,

(AZIMIITH (V)) (DEG) (Z,(93))

94, Difference between the asimuth of the target site from the vehicle _md
. _he azimuth ofthevehicle.

* (AZIMUTH DIFF) (DEG) (Z(94)1

".,:,__i_,, 9G, Sure'ace Range in nautical miles between the veticle ,_nd the _mrget site,

,:. (SURF RANGE) (N. MI.) (Z(9S))
,._.
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5.1° 2. 30a_:_t Pm-ameter Index_. This Section, Output Parameter Index, lists all the

possible output parameters with their code numbers, printed output titles, units, and
corresponding internal parameters°

|m i I ii| J I

OUTPUT 1

PARAM ET ER PR_4T ED OUTPUT C ORRESPONDIN(

CODE TITLE INTERNAL

NUMBER UNITS PARAMETER
| | | .

1. REGULAR OUTPIrr PARAMETERS

TIME (Section5.I.l)

-1 [ ABS TIME ] SEC T
, "': 0 REL TIME SEC TR

-; POSITION
.._

, '/ 1 RADIUS FT Z(1)

5 LATIT E DEG
:./._ 6 LONGITUDE DEG Z(6) ""8 ALTITUDE FT Z(8)

': '_' 49 DOWN RANGE DEG Z(49)
• :_'. CROSS RANGE
._._, 50 DEG Z(50)

• .,•_ 51 TARGET DIST DEG Z(51)

\_- VELOCITY
i

;' 2 REL VELOCITY FT/ Z(2)
_" SEC

3 REL GAMMA DEG Z(3)

4 REL AZ ,_IIYrH DEG Z(4)

41 INRTL VELOCITY leT/ Z(41)
SEC

42 INRTL GAMMA DEG Z_42)

65 INRTL AZIMUTH DEG Z(65)
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i

OUTPUT

PARAM ET ER C ORRESPONDI NG

CODE PRINTED OUTPUT INTERNAL

NUMBER TITLE UNITS PARAMETER
lu i m i

ACCELERATION
t

24 r YAW F(AERO) LB Z(24)

25 i AXIALF(AERO) r LB Z(2S)
i

26 , NORM F(AERO) I LB Z(26)
29 [ YAW AERO LD I, g Z(29)

30 I AXIAL AERO LD g i Z(30)

31 ! NORM AERO LD g i Z(31)
32 I THRUST LD g i Z(32)
33 i AXIAL LD g I Z(33)

34 ! TOTAL AERO LD g Z(34)

35 TOTAL LD g Z(35)

44 : FORCE (AZIMUTH) LB Z(44)

45 FORCE (VEL) LB Z(45)

46 , FORCE (GAMMA) LB Z(46)

ATTITUDE

II ROLL ANGLE ' DEG Z(ll)

12 ALPHA ' DEG Z(12)

13 YAW ANGLE ! DEG Z(13)

43 PITCH ANGLE l DEG Z(43)
78 PITCH RATE DEG/ Z(78)

SEC

ENVIRONMENT

9 DYN PRESS LB/FT 2 Z(9)

I0 TOTAL GRVTY FT/SEC 2 Z(10)

14 SURF RADIUS FT Z(14)

15 RADIAL GRVTY FT/SEC 2 Z (15}

16 MERIDIAN GRVTY FT/SEC 2 Z(16)
36 ATM PRESS LB/IN 2 Z(36)

37 VEL SOUND FT/SEC Z(37)

38 HEAT FLUX LB/(FT- Z(38)
sc)

39 HEATING PAR LB/FT Z(39)

40 MACH NUMBER NONE [ Z(40)
92 LOG10 [Z(9) ] ---- Z(92)I

i ii n II ] I | " =' - z i_ i __

*Not printed output

5-41
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"o. • un ill |1! - -- _L -- " _ Ulll •

•-' OUTPUT
_:' CORRESPONDING

•_:. PARAMETER". CODE PRINT ED O gq'P UT INTERNAL

: NUMBER TITLE UNITS PARAMETER
nnnm , ......... -- nn........

AERODYNAMICS

21 C (YAW) NONE Z(21)

22 C (AXIAL) NONE Z(22)

23 C (NORMAL) NONE Z(23)

WEIGHT

. 7 1 WEIGHT 1 LB 1 Z(7)47' ! WEIGHT DOT LB/SEC Z (47)

PROPULSION

48 ISP SEC Z(48)

VELOCITY LOSSES

I mZALVEL ] rr/SEC z:,t)
: 18 m[ GRhVITY LOSS I FT/SEC Z(18)

19 [ DRAG LOSS FT/SEC Z(19)I
;_ 20 MISALIGN LOSS FT/SEC Z(20) 3 '

!

_ 2. OPTIONAL OUTPUT PARAE_ETERS
.._

_. a. ORBITAL ELEMENTS

:i . (1) REGULAR ORBITAL ELEMENTS
f

j 66 INCLINATION DEG Z (66)

.i 67 NODAL LONG., DEG Z (67)
i 68 ENERGY (F_'S)_ FT2/_ Z(68)

SEC z

69 CIRCULAR VEL FT/SEC Z(69)

" 70 APOGEE RAD FT Z(70) _-

71 APOGEE VEL FT/SEC Z(71)

72 ENERGY (KPS) 2 KM2/ Z(72)
s i

73 ECCENTRICITY NONE Z C 3) i
74 ORBITAL PAR FT Z(74)
75 AREA CONST FTS/SEC Z(75)

76 TRUE ANOMALY DEG Z(76)

_. 77 PERIOD SEe Z(77)

,_ 91 PEP/GEE ARS SEC Z(91)

_,_ 96 PERIGEE RAD FT Z (96)
"_' 97 PERIGEE LAT DEG Z (97)

"8 APOGEE LAT DEG Z (98)4

", 99 PERIGEE ALT FT Z (99)
' 100 APOGEE ALT 5-42 FT Z(100)
a ii i i ,. m I _ -- I
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°.,

_,. %.: OUTPUT ! i

PAP_.METER [ C()RRESPONDING
CODE [ PPJED OUTPUT ITERNAL

NUMBER[ TITLE UNITS ,PARAMETER

2, OPTIONAL OUTPUT PARAMETERS

(Continued)

;. a. ORBITAL ELEMENTS
._. (Continued)

Y.

"_:, (2) INSTAN'iANEOUS IMPACT CONDITIONS

_ 84 IMPACT LAT DEG Z(84)
_' 85 IMPACT LONG DEG Z(85)

8_ IMPACT RADIUS FT Z(86)

t_ 87 TIME TO IMPACT SEC Z(87)
--_ 88 INST IMPCT LNG DEG Z(88)

.'_ 89 ANGLE TO IMPCT DEG Z(89)

}"I (_;- b. OPTIONAL VECTOR COMPONENTS

(1) OPTION A
o ,. •_

;i_ 53 RADIUS(I) FT Z(53)

::_,•_ 54 RADIUS(2) FT Z(54)
-.._ 55 RADIUS(3) FT Z (55)
._:_ 56 VELOCITY(l) FT/SEC Z(56)

_ ' 57 VELOCITY(2) FT/SEC Z(57)

58 VELOCITY(3) FT/SEC Z(58)
59 ACCEL(1) FT/SEC 2 Z(59)

60 ACCEL(2) FT/SEC 2 Z(60)
61 ACCEL(3) FT/SEC 2 Z(61)

(2) OPTION B

• _ 53 RADIUS(l) ] FT Z_53)

,_ 54 BADIUS(2) [ FT Z(54)._.

ii 55 P,ADIUS(3) FT Z(55)
)i" 56 VELOCITY(l) FT/SEC Z(56)

57 VELOCITY(2) FT/SEC Z(57)

,°_/'"
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. _ _-- | l i ii i i i ii ill i llll ,

CODE

PARAMETER c,ORRESPONDING

CODE PRINTED OUTPUT INTERNAL

NUMBER TITLE UNITS PARAMETER
, , o

(2) OPTION B (Centd)

58 VELOCITY(3) FT/SEC Z(58)

59 ACCEL(AI) FT/SEC 2 Z(59)

60 ACCEL(A2) FT/SEC 2 Z(60)

61 ACCEL(A3) FT/SEC 2 Z(61)
62 ACC EL(G1) FT/SEC 2 Z(62)

63 ACCEL(G2) FT/SEC 2 Z(63)

64 ACCEL(G3) FT/SEC 2 Z(64)

c. POSITION IN RADAR COOI_DINATES
i

i 52 AZIMUTH DEG Z(52). 79 SLANT RANGE FT Z(79)

_: 80 ELEV ANGLE DEG Z(80) _
_'_'_ 8! AZIMUTH(T) . DEG Z(_l)

._ 82 SLANT RANGE(T) FT Z(82)
' .,_, 83 ELEV ANGLE(T) DEG Z(83)

i_ 93 AZIMUTH(V) DEG Z (93)
94 A ZIMUTH DIFF DEG Z (94)

:'-', 95 SURF RANGE N.IVII, Z(95)
• ' I I i i i
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". 5.2 ERROR DIA GNOSTICS

The SSSP was structured such as to minimize the ntm',ber of aborted runs. This _._

exemplifiedby the very natureof thebuilding-blockprocess utilizedinitsconstruc-

tion(preset ascent trajectory, etc. ) and by the building-in ..2 default values for the

most importart parameters or by initializing the parameters at a zero vMue. As

was mentioned earlier the majority of the aborted cases are usuall_ caused by mis-

'_ placement of inputs within the basic input data bloc.ks (mixing input) or by not input-

',i ting all of the necessary parameters required for successiul i,-itiation of the synthesis

" process. It is there_ore suggested that the user first _xaT_2ne these two causes if
.._

problems develop prior to setting the debag flags as discussed in the introduction

_ to this section.

::" Problems will normally occur when analysis of a new cenflguration is begun

_ where, for example, basic thrust levels may be set but the gTOSS vehicle weight is

(_i-_ under-estimated and hence the thrust/weight at liftoff is insufficient for a reasonable
.... ascent trajectory to be simulated. If problems of this nature occur, the SSSP pro-

_ vides for a number of error diagnostics to be output. These output, along with the

' "abbreviated synthesis iteration" output discussed abo::e, _,ill usually suffice in

:'-i tracking and solving the problem that :,as occurred. Posstb].c solutions to the

, problem example mentioned above would be to increase the number of engines used

:_ during Hftoff or to a_tempt an alternative approach such as _jpeetfying the ltftoff

: thrust/weight (solve for the engine thrust level) or specifying the booster gross weight

(solve for th_ sys_.em payload). Using tecl_ ._es such as these is normally Nv _los_

expedient method for diagnosing either (_) problems associated with the basic design

or (2) problems arising from unreasonable input estimates (trajectory or weight

; sizing), In l_ls manner a "solution" is ob_lned from which, to work rather thrm

_ analyzing debvg printout which is usually uneconomical in terms ,_t the manhour_

'_ expended.

ii (._:: The followingsubsectionsdiscussthebas,.__._cSSSP e.ror diagnostics in _.erms of• the particular OVERLAY an _ subroutine from which the diagnostic i_ printed and

5,_S
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offers sugges__ons concerning possible corrective measures to be used.

5.2.1 SYNTHESIS DRIVER. Error diagnostics occurring here u ually pertain to

the tests made on the basic synthesis :terat-ion process.

ITERS. The following diagnostics 1-o_y be nutput (luring _he basic synthesis

iteration (and after the trajectory simulat'_'_,l) on the orbiter mass ratio:

I. "FAILED TO CONVERGE - MU = _ INPUT TOL = _ TOL = _"

2. "ITERATION COUNTFR EXCEEDED = _"

3. "ITERATION COUNTER EXCEEDED = _ INPUT TOL =

TOL = _"

This may be corrected by increasing the iteration counter limit (see $DATA2,

Section 4.2.2), expanding the allowable tolerance, or inputting better estimates f_r

the various parameters for the next case such as $DATA2 inputs IDVEL, QMAX and

booster $DATA3 input C(214).J

_" RANGE. The following may be output if $DATA2 input FLYBCK = I., : __

1. "STAGING ALTITUDE GREATER THAN 250000 FT - FLYBACK RANGE

EQUATIONS INVA LID"

2. "STAGING GAMMA GREATER THAN 14 DEG - FLYBACK RANGE

EQUATIONS INVA LID"

_. "APOGEE ALTITUDE GREATER THAN 300000 FT - FLYBACK RANGE

. EQUA TIONS INVA LID"

Any one or all of these diagnostics will occur ff the current staging conditions from

the ascent trajectory simulation have exceeded the capability of the built-in range

data. At this point the range increment is set to the maximum default value and the

iteration process is allowed to continue (see Section 2.3.4.1). This may be corrected

by reshaping the ascent trajectory to lower the staging point or by selecting an

alternate method by calculating the booster reference range requirement.

5.2.2 TRAJECTORY SIMULATION. Error diagnostics here pertain to the GTSM

: subprogram and usually occur due to unreasonable estimates or requirements for

i :)
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**" C"

• ' the ascent traiect,)ry (initial pitch rate or section terminal condition) or the booster

entry trajecte)ry if used (pitch and bank schedules, etc. ).

GTSM.__.___.The following may be output:

1. "***** VEHICLE ATTEMPTED SUBTERR_.NEAN FLIGHT *****"

2. "***** TABLE ARGUMENT ERROR *****"

For the ascent trajectory this may be corrected by improving the initial pitch rate

,_: or linear cotangent steering control estimates and usually implies that the current

acceleration levels are causing the iteration scheme to be hypersensitive. The

" table argument error implies that the current altitude (sub-surface) has exceeded

,. the limits of the altitl_de arguments in the atmosphere tables.%

_ ATMOS. The following may be output:

1. "***** FAILURE IN THE TABLE TOOK-UP OF SUBROUTINE ATMOS

4; DURING SIMULATION SECTION __ *****"

_ _i_ This occurs if the current altitude has exceeded the limits of the altitude arguments
'"_: in the atmosphere tables or there is an error in the input tables.

._ XNEWl. The following may be output during initial ascent:
4,

_• 1. "***** EXCEEDED MAXIMUM N-UMBER OF ITERA TIONS

_,,_ IN XNEWI *****"

'_ 2, "***** CONTROL VARIABLE EXCEEDED LIMIT IN XNEWl

:":' ***** CONTROL VARIABLE =
/;

" LIMITS = TO "

3. "***** END CONDITIONS ARE INVARIANT TO CONTROL

PARAMETERS *****"

This may be corrected by increasing the number of allowable iterations (see SDATA1,

Section 4.2.2), expanding the limits on the control or improving the estimates for

_ the control for the next case (poor numerical derivatives have been formed). The

"_}i third diagnostic will not occur during the ascent trajectory due to nature of the built-

:'_}': _.!i in iteration scheme unless an "_ttempt has been made to override the scheme.

5.47
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XNEW4. Sim:lar diagnostics to those illustrated for XNEW1 may be output

during the orbiter ascent phase. The corrective measures also apply here.

AERO2. The following may be output:

l. "**** FAILURE IN THE TABLE LOOK-UP OF SUBROUTINE AERO2

DURING S!M_JLATION SECTION __****"

This implies that table arguments have been exceeded or that there is an error in

the input tables.

AERO3. A similar diagnostic to that illustrated for AERO2 may be output

with the same probable causes.

INTGRT. The following may be output:

1. "**** STEPSIZE IS LESS THAN THE INPUT STEPSIZE IN SIMULATION

SECTION __ **** (error printor*, follows, see Secgon 2.2.2)"

Recheck integration tolerances placed on state variables or tighten input stepsize.

2. "**** TERMINATE SECTION____ ON BACKUP TIME **** (times and
"h

: tolerances ou_._ut follows)" - '

:. 3. "**** FAILED IN BACKUP TIME SECTION __TERMINATION ****

(times and tolerances output follows)"

4. "**** FAILED IN NORMAL SECTION __ TERMINATION **** (times

i and tolerances output follows)"

Re-examine ascent trajectory pro¢ile and vehicle characteristics or entry trajectory

,'ile (if used) from the given staging conditions; reshape profiles if necessary.

ANGLE. The following output may occur:

1. "**** FAILURE IN THE TABLE LOOKUP OF SUBROUTINE ANGLE

DURING SIMD LATION SECTION _.__ ****"

This may be corrected by re-examination of the input pitch rate tables (for com-

pleteness) with the current vehicle attitude control model, particularly in conjunction

with the booster entry trajectory, if used.

s..48 i
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5.2.3 WEIGHT/VOLUME SIZING. Error diagnostics here pertain to the WTVOL

subprogram and are usually caused by problems associated with configuration weight

sizing bases or propulsien system requirements specified by input.

WTVOL. The following may be output:

1. "******* RUN ABORTED IN WTVOL, FIXED THRUST LOW "

Re-examine the basis for specifying the propulsion system thrust levels (see

: Section 4.3.1, Propulsion Option). Possible solutions to the problem would be to

increase the numb of engines used during liftoff or to attempt an alternative

i approach such as specifying the liftoff thrust/weight (solve for the engine thrust

_: level} or specifying the booster gross weight (solve for the system payload), see

Section 4.3.5.

2. "***** ITERATION COUNT EXCEEDED *****_v

This is used to signify that various Basic Synthesis Options (Section 2.3.2) which

,£

. utilize iterative techniques for solution have not converged within the ,-dlowabIe
number of iterations. This may be usually corrected by relaxing the constraint or

by improving the input estimates :or the control for the next case.

WTSCH_ A NAMELIST*outlmt will be printed automatically from this sub-

': routine during any pass (orbiter or booster) in which the following baseline limits

have been exceeded as a result of the sizing:

' 106booster gross weight > 20 × lbs., or

orbiter gross weight > 10 × 106 lbs.

This NAMELIST*contains the significant internally computed variables and is useful

for tracking the design deficiency (see use of the $DATA3 input NLISTO discussed

in the introduction to this section).

SOLVE. The following is output:

1. "***** BLOWUP IN SOLVE *****"

This implies that the sizing in subroutine WTSCH is divergent for a given stage.

This may usually be corrected by examining the basis for this sizing, viz., the
C!'

*"MASSI" and "MASS2." See Volume II for a complete list of computed variables.
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SDATA3 scaling coefficients, or by improv_g such input estimates as the stage

gross weight, mass ratios, etc., ($DATA3), or the bases for the overall synthesis

iteration such as the SDATA2 input IDVEL.

f_
• •

.. r_ ,.

_rli

• . "f

_'_ ,_,

'" t " L
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6. SAMPLE CA SE

This section discusses the SSSP sample case listed in Appendix VII. The data base

for each input data block will be highlighted in what follows.

6.1 VEHICLE SIZING DATA BASE

The sample case involves a LO2/LH 2 fueled Space Shuttle configuration which

existed as ._n initial point design developed by personnel at the NASA/MSC in early

: 1970. This configuration data base was converted to the SSSP input requirements

for comparison of the resulting performance. Each stage has a single vertical sur-

face and wings with a 14 degree leading edge sweep, The theoretical (gross) wing

area is fixed and the orbiter and booster wing loading is computed internally at the

initial entry and initial flyback conditions, respectively. The thermal protection

"_ system assumes coverage of the total body wetted area excluding, the aerodynamic

:._ (_ surfaces. However the corresponding weight coefficient, C(181), is an average

"2 value that is representative of a combined insulation-cover panel weight < 0.75 lb/ft 2

4 on the upper surface and > 1.75 lb/ft 2 on the lower surface.

,_ The orbiter has two main engines and the booster ha_ eleven. Both s .... _.,s

r_, have fixed gimble system weights. The subsonic cruise engines for b_th stages

operate with LH2 propellant stored in main tanks. Each stage has a l, % contingency

factor applied to the dry weight.

The system payload volume is fixed at 1_, 600 ft 3. The orbiter main propel-

lant flight performance reserves are based on 225 fps total characteristic velocity

(_0.75% of mission velocity to parking orbit insertion) with a 1500 fps incremental

velocity requirement (O/F mixture ratio = 5) reserved for the post-insertion or on-

orbit maneuvers. The booster flight performance reserve is fixed at 1370 lbs. of

t propellants. For both stages the main impulse propellants (including reserves)
't

:, utilize an O/F mixture ratio = 6 for the sizing basis. The booster sizing base

_!_, includes fixing the main impulse mass ra_to at a value of 3. 045.

6-1
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6.2 SYNTHESIS ITERATION DA TA BASE J

The stage burn sequence selected was that of the sequential stage bu The

orbiter main engine unit thrust (vacuum) was fixed at 470 K lbs/engine and the booster

main engine unit thrust at vacuum conditions was set at 0. 968556 % of the orbiter

thrust level (TRATIO). The specific impulses values for each ascent flight phase

" were constant for each stage.

The booster gross weight was specified at an input value of 3,384,390 Ibs. and

the payload estimate of 36,000 lbs. was input to the orbiter $DATA3 block under

: the coefficient C(163).

: The booster reference range method selected was that based on the staging

dynamic pressure with the cruise _uel method being the simplified single segment

: mode of operation.

,_ 6.3 TRAJECTORY SIMULATION DATA BASE

_ The ascent trajectory mission profile includes the following bases:

1. Built-in atmosphere tables (Appendix III) used from liftoff to parking
Y_

orbit insertion.

2. Table input combined axial aerodynamic characteristics for boost phase

:; only, no normal nero. coefficients and no nero. for orbiter ascent phase.

3. Launch pad at KSC coordinates, launch azimuth = 37.65 degrees.

4. Fourteen-second vertical rise from liftoff, ten-second pitchover, target

to a 2 psf staging dynamic pressure (log102 = 0.3019), linear cotangent steering

during orbiter burn.

5. Ti, rottle booster engines at axial load of 2.5 g limit, orbiter engines at

3.0 g limit.

6. Terminate simulation sections 01 on 2.5 g limit; (02 automatic on booster

propellant depletion); 03 and 04 on 3-seconds and 4-seconds (relativeL respectively;

, 05 on 80 seconds (relative); 06 on 3.0 g limit; 07 automatic on specified insertion i

velocity.
7. Perigee parking orbit insertion at 51/100 n. mi. •

6-2
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, ¢
For convenienceAppendix VIIincludesa listingofthe $DATAI inputcards

for the sample case. This should be used to illustrate the necessary input para-

meters and forcomparison withthenormal outputofthe$DATAI inputwhich

includes parameters which are computed by the synthesis process and are therefore

shown onlywiththeirdefaultvalues.

_°

z

7

O
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APPENDIX I

E LEMENTA L COORDINATE TRANSFORMATIONS

An elemental coordinate transformation is defined as a transformation from one

specified orthoggnal coordinate system to another wb.ich results from a single rotation

about one of the axes of the original coordinate system. Since, for these applications,

it is assumed that the coordinate systems are three-dimensional right-handed systems,

there are three elemental coordinate transformations.

Le t:

A = Any constant 7ector

Ai( = The Kth co_nponen*, of A along the _K 9_s

= The Kth co.w_ponent of A long the _K axisB K

iK = The Kth unit vector axi_ of the initial coordina_ ,, .,, tern

: JK = The Kth unit. recur axis of the resulting coor_ _ :" system
K = Subscript whic_ dcf.tnes one of the three corr,-_.. _ding axes in both

coordinate system_o K # L, K _ _!

L = Subsc_pt which defines one of the thre_ _,":,.'t_sponding axes in both

coordinate systems. L _ K, L ¢ M

M = Subscript which defines one of the _ree Corresponding axes in both

coordinate systems. M _ K, M _ L

= The Kth angle of rotation about the _. axis which defines the orientationOK £]b

of the resulting coordinate system axes _1" _M with respect
to the

' ---' i

initial coordinate system axes L' "

Since ,_ is a constant vector, ,_,can be expressed in either syste_m

Transformation matrices are given for both direct transformations from the

_ initial coordinate system to the resulting coordinate system, and for inverse trans-

formations from the resulting coordinate system to the initial coordinate system. _,

I-I
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These latter transformations are obtained by using _he inverse of the dir£ct trans-

formation matrix. Since these coordinate s cstems are orthogonal, the inverse matrix

is equal to tLe transpose matrix of the d; rect transformation matrix.

For a rotation _1 about _1'

A

i3

/ 'J2

/""_" _1 _. -sin _h co_
_--_12 (A-MI)

"i _i /i o 0 /_i_

.IL

0 sin S1 cos 3/

For a rotation02 about _2,

B1 82 0 -Sin02 A 1 '

LB21 = 1 0 A 2

____ __.____4_2 ^ B3 \sin02 0 c°se
,12 (A-MZ)

b A2 = 0 1 0 2 1

|

I-2 !
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For a rotation e 3 about i3,

33 _ B 2 = s d3 cos 03
0

-_'_03 12 (A-M3)

(i!)/c°""'°:l()]1 _.1 0 B 8

C:
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- APPENDIX II

GTSM SUBPROGRAM PRINCIPAL PARAMETERS

AND SUBSCRIPTED ARRAYS

.- In GTSM, tile principal parameters whicl- are required in several subrou-

tines and/or for output are grouped in subscripted arrays according to their

'= usage. These principal arrays are defined in this Appendix; they are the V

_" array, the VQ array, the Q array, the Z array, the W array, and the WQ array.

With the exception of the W and WQ arrays, the parameters of these arrays are
:,-

_' either defined initially by the input acronyms described in Section 4 or are
defined during the simulation as one of the output parameters which are de-.

_' scribed in Section 5.1.2. For this reason, ealy the W and WQ arrays are listed

_ with detailed definitions.

,."_
.,_

,_.

,_*

i"

" C
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• APPENDIX II-1 THE V ARRAY

The V array is used to define the trajectory initial conditions. Except for those

V array parameters which are defined from the VQ array, all V parameters are defined

i2.itially from the input acronyms either by card input or from the internally compiled

acronym values. The general rule for V parameter definition is: V parameters which

specify quantities are initially set equal to the value of the corresponding input acronym

while V parameters used for flags and/or integral values assume the value of the cor-

respnnding input acronym plus (minus) 0.1 if the acronym value is positive (negative).

This increment (decrement) is used to avoid truncation errors which could cause the

: immediately lower (hi_.her_ integral value to be assumed when converting to a fixed

: point number, V parameters with the exception of those defined

from the VQ arra_, can only be subsequently redefined by the special initializing options

provided by subroutine TI_JA, TRAJC, or TAMPER or as iteration
contcol variables in a GIS block. The following list defines the V parameter by listing

its associated input acronym or VQ parameter and the report section in which the ac-

: ronym is defined. The "M" subscript for VQ parameters denotes the GIS iteration
block number.

.,4 Associated Input Acronym

,, Parameter VQ Parameter Report Section Number .'_; _ ,. or

-_ V(1) RAD 4.2.3.1
"" V(2) VEL

: V(3) GAM
::'.':i V(4) AZM

• " V(5) LAT

°.._', V (6) LNG /
, V(7) WGH 1'"3'
_ V(8) ALTO

' V(9) SEC

V(10) PLD

V(II) VQ( 1, M) Appendix II-2
V(12) VQ(2,M)
V(13) VQ(3, M)

V(14) VQ(4,M)

V(15) VQ(5, M)

•. V(16) VQ(6,M)

V(17) VQ(7,M)

i V(18) VQ(8, M)

!i v( 9) VQ(9, )
V(20) VQ(10,M) i'_t

i. V(21) VQ(II, M) _
V(22) VQ(12,M)

v(23) VQ(3,M)
V(24) VQ(14, M) (II-1)-2 Appendix II-2

1971015349-079



•._,. Associated Input Acronym

: C: V Parameter or VQ Parameter Report SectionNumber

,-" V(25) VQ(15, M) AppendL_" II-2
V(26) VQ(16, M)
V(27) VQ(17, M)

V(28) VQ{is,M)
V(29) VQ(19, M)
V(39) VQ(20, M)
v(31) VQ(2i, M)
V(32) VQ(22,M)

._. V(33) VQ(23,M)

•: V(34) VQ(24, M) Appendix II-2
_ v(35) GO

V(36) CK 4.2 3. 1

V(37) WE

-'. V(38) D2
V(39) D3

, V(40) D4

: ._ V(41) AGQ
V(42) ATQV-

._""-._- V(43) P0

!!i_ V(44) CNV1

•-... • V(46) CNV3

.-}C_: V(47) t, LTQ

-.-_ V(48) STPF
_,, _ V(49) A

.... V(50) B

"_ :": v(5z)

• , V(52) VQ(25, M) Appendix 17-2

: ': _; V(53) VQ(26, M) Appendix H-2
• ,_ V(54) VQ(2 7, M) Appendix II-2

_, V(55) VQ(28, M) Appendix II-2

V(56) ZOUT 4.2.3,1
V(57) VQ(29, M) AppendixH-2
V(58) VQ(30, D') Appendix II-2

V(59) VQ(3 I, M) Appendix II-2
v(6o) ps_

_' V(61) SIG 4.2.3. 1

" "ii V(62) ALP

V(63) LAM
V(64) MULT

_,_ v(65) VELQV(66_ PRNT

(rl-1)-3
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Associated Input Acronym -_

V Parameter or VQ Parameter Report Section Number _ 1

V(67) PSIF 4.2.3o _.

V(68) VQ(32, M) Appendix II-2

V(69) VQ(33, M) Ap_endix II-2

V(70) VQ(34, M) Appendix II-2

V(71) ALTF 4.2.3.1
V(72) AZMF

V(73) TWE

V(74) RFCN

V(75) AZMI
V(76) GTIP

' V(77) VGAI

V(78) YOUT
t

•_ V(79) CNV4

._, V(80) VQ(35, M) Appendix H-2

-

• _

;-:_

. t

_4

1 o
(II-.1)-4
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4 APPENDIX II-2 THE VQ ARRAY

:_ ..,: The VQ array is used to define the GIS blocks and any required targeting. All the
parameters in the VQ array are defined directly from the input acronyms by either card

input or from the internally compiled acronym values. As in the case of the V param-

eters, the VQ parameters are set equal to the value of the corresponding input acronym
if the parameter specifies a quantity; if the parameter is a flag or defines an integer,
the VQ parameter is set equal to the value of the input acronym plus (minus) 0.1 if the

acronym value is positive (negative). _ The VQ parameters can

be subsequently redefined ordy as part of the targeting - iteration option defined by the
input parameter "CRGF(M)" (see "CRGF(M)" in Sec. 4.2.3, 3, Although mechanically
any VQ parameter can be used as an iteration control variable by specifying the code

_: number of its corresponding V parameter, this would result in a meaningless iteration
..., definition; consequently, no VQ parameter should be used as an iteration control

variable. The VQ parameters define the V parameters for each GIS block M. Theb

_: following list presents the VQ parameters with their corresponding input acronyms
_. and V parameters. In addition, the report section numbers in which the input acro-

; nyms are defined are listed.

_ Associated Associated Report Section

_i' VQ Parameter In.put Acron_'m V Parameter Number

-_ VQ(1,M) CVC I(M) V(ll) 4.2o3.2
}: VQ(2,M) CVC2(M) V(12)

(_ _."_:I_ VQ(3,M) CVC3IM) V(13)
_"._. VQ(4,M) CVN I(M) V(14)

"_: VQ(5,M) CVN2(M) V(15)

._ VQ(6,M) CVN3(M) V(16)

VQ(7,M) ECC I(M) V(17)

:_. VQ(8,M) _.CCg.(M) V(18)
_',__'_. VQ(9, M) ECC3 (M) V(19)
.,. VQ(IO, M) ECNI(M) V(20)
• >_
:.- VQ(11,M) ECN2(M) V(21)

, VQ(12,M) ECN3(M) V(22)

VQ(13, IVl) DCV I(M) V(23)

VQ( 14, M) DCV2(M) V(24)

VQ(lS, M) DCV3(M) V(25)

VQ(16,M) CVM l(bl) V(26)

VQ(17, M) CVM2 (M) V(27)

VQ(__S, M) CVM3(M) V(28)

VQ(19,M) CV L I(M) V(29)

•; VQ(20,M) C" L2(M) V(30)

VQ(21,M) CV L3(M) V(31)

VQ(22, M) ECT I(M) V(32)
,

_ _.'_..' VQ(23, M) ECT2(M) V(33)

i
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_' Associated Associated Report Section

VQ Parameter Input Acronym V Parameter Number _}

VQ(24, M) ECT3(M) V(34) 4.2.3.2

VQ(25, M) EC I(M) V(52)

VQ(26, M) EC2(M) V(53)

VQ(27, M) EC3(M) V(54)

VQ(28, M) GIS(M) V(55)

VQ(29, M) iTT I(M) V(57)

VQ(30, M) ITT2(M) V(58)

VQ(31, M) ITT3(M) V(59)

VQ(32, M) CRGF(M) V(68) 4.2.3.3

VQ(33, M) TLAT(M) V(69) /
VQ(34, M) TLNG(M) V(70)

VQ(35, M) RDALT(M) V(80)

O
i
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"_:;' APPENDDC II-3 THE Q ARRAYc

6 The Q array is used to define the trajectory simulation sections, All Q array

parameters are initially defined from the input acronyms and can only be redefined

during an iteration block when specified as an iteration control variable. Similarly to

the V and VQ arrays, the Q parameters are set equal to the value of the corresponding

input acronym if the aercynm specifies a quantity. If the acronym defines a flag or an

integer, the VQ parameter is set equal to the value of the input acronym plus (minus)

0.1 ff the acronym value is positive (negative) in order to avoid trunca_on difficulties

when converting to fixed point values. The Q array is double-el,

subscripted; the first subscript defines the meaning of the parameter while the second

_ subscript, K, defines the corresponding simulation section. The Q parameters
_ together with their corresponding input acronyms and. the report section number in

_ which the acronyms are defined are presented in the following lfst.

Q parameter Associated Input Acronym Report Section Number

Q(1, K) TWD11(K) 4.2.3.6
Q(2, K) TWD12(K)

Q(3, K) TWD13(K)

:. Q(4,K) AREF I(K)

Q(5,K) AREF2(K)

, Q(6, K) AREF3(K)

(:i Q(7,K) STEP(K) 4.2.3.4Q(8, K) TOLI(I0

_ Q(9, K) TO L2 (K)

: Q(10, K) TO L3(K)
Q(ll, K) TOm(K)

;. Q(12, K) TO L5(K)

•. Q(13, K) TOIZ(K)

Q(14,K) TOL7(K)

Q(15,K) HT LI(K)

: Q(16, K) HT L2 (K)

" Q(17: K) HTL3(K)

Q(18, K) HTL4(K)

Q(19, K) HT L5(K)

Q(20,K) HTL6(K)

Q(2I,K) HTL7(K)

Q(22, K) STGC(K) 4.2.3.5

Q(23,K) STGV(K) I
Q(24, K) STGT(K)
Q(25, K) STGD(K)

Q(26, K) JETW(K) 4.2.3.6
Q(27, K) ATMC(K) _,

(_;_; Q(28, K) AC I(K)

(ii-3)-7
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Q parameter Associated Input Acronym Rey._rt Section Number

.3
Q(29,K) AC2(K) 4.2.3.6
Q(30, K) AC3(K)

Q( 3I, K) TWC(K)
Q(32, K) SIGC(K)
Q(33, K) ALPC(K)

Q(34, K) LAMC(K)

Q(35, K) PSIDT(K)

Q(36, K) SIGDT(K) |
Q(37, K) A LPDT(K)
Q(38, K) LAMDT(K)

Q(39, K) HMIN(K) 4.2.3.4

Q(40, K) HCOEF(K)

Q(41, K) BCKT(K) 4.2.3.5
Q(42,K) BCKTT(K)

Q(43, K) SPSI(K) 4. 2.3.6
Q(44, K) SSIG(K)
Q(45, K) SALP(K)

Q(46, K) SLAM(K)
Q(47, K) TWD I(K)
Q(48, K) TWD2 (K)

Q(49, K) TWD3(K) -_
Q(50, K) TWD4(K)
Q(51, K) TWD10(K)

Q(52, K) GDOT(k3

Q(53, K) XOUT(K) 4.2.3.5
Q(54, K) TOL8(K) 4.2.3.4

Q(55, K) HTLS(K)
Q(56, K) ORB(K) 4.2.3.5
Q(57, K) GMC I(K) 4.2.3.6
Q(58, K) GMC2(K)
Q(59, K) GMC3(K)

Q(60, K) CMC4(K)
Q(61, K) TWD6(K)
Q(62, K) PITX(K)
Q(63, K) PSEC(K)
Q(64, K) lYrME(K)
Q(65, K) PRIF(K) 4.2.3.5

Q(66, K) TWD14(K) 4.2.3.6
Q(67, K) VSET(K) 4.2.3.5

Q(68, K) VINC(K) /
Q(e9,K) WOUT(K) t
Q(70, K) HMAX(K) 4.2.3,, 4

Q(71.K) HMODE(K) _ |_Q(72,K) RCOEF(K)

(n.,s).s
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_" APPENDIX II-4 THE Z ARRAY

:
{. The Z array consists of the principal parameters which are computed during the

.. trajectory at least once during each integration step if they are specified. These para-

meCers can all be used for section termination, for iteration end conditions, and with

the exception of Z(28), Z(75), Z(90), Z(92), Z(101), Z(102)and 7(103)they comprise

the trajectory output. These Z parameters, together with their corresponding output

code and the report section in which they are defined are presented in the following list,

Output Parameter Code
Z Parameter Number Report Section Number

_:_, z (1.) 1 5.1.2.12r
+4 Z(2} 2

¢.. z(3) 3
_ Z(4) 4

"_- Z(5) 5

,_.' z(6) 6

_' Z(7) 7

z(8) 8
_" Z(9) 9

.i! _, Z(lO) lo

z(11) 11

• __:. z(12) 12

, ' ' Z(13) 13

!! z(14) 14
• ." Z(15) 15

il Z116) 16

Z(17) 17

Z{18) 18
_ . Z(19) 19

Z(20) 20
"._'

_,: Z (21) 21
Z(22) 22

Z(23) 23

• Z(24) 24

Z(25) 25

Z(26) 26 +
: Z(27) 27

_ Z(28) 28, 2.2, 2.8

termllmtion parameter or as an iteration end condition by specifying this code

number.

! (//-4)-9
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Output Parameter Code
Z Parameter Number Report Section Number "_.J

Z(29) 29 5.1,2.1
z(3o) 30
Z(31) 31
Z(32) 32

z(33) 33
Z(34) 34

Z(35) 35

Z(,_6) 36
Z(37) 37

z(38) 38
Z(39) 39

Z(40) 40
Z(41) 41

Z(42) 42

Z(43) 43

Z(.14) 44

Z(45) 45

Z(46)_ 46
Z(47) , 47
Z(48) , 48

Z(49) 49 _-')

z(5o) 50
z(51) 51
Z(52) 52 5.1.2.2

z(53) 53
z(54) 54
z(55) 55
z(56) 56
z(57) 57
z(58) 58
z(59) 59
z(6o) 60
z(61) 6_
Z(6 )-) 62
Z(63) 63

Z(64) 64 _

z(65) 65 5.1.2.1 i
Z(66) 66 5.1.2.2 i
Z(67) 67 * t

Q
°
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: Output Parameter Code

(" Z Parameter Number Report Section Number

Z(68) 68 o. 1.2.2

Z(69) 69
Z(70) 70

Z(71) 71
Z(72) 72

Z(73) 73

Z(74) 74
z(:5) 75*
Z(76) 76
Z(77) 77

Z(78) 78 5. i.2.1

Z(79) 79 5.1 2.2

z(8o) 8o
Z(81) 81

z(82) 82
z(83) 83
Z(84) 84

z(85) 85
z(s6) 86

_:; z(87) 87,: z(88) 88
Z(80) 89

Z(90) 90* 2.2.2.10

Z(91) 91 5.1.2.2
Z(92) 92* 2.2.2.8
Z(93) 93 5.1.2.2
Z(94) 94

z(9s) 95
Z(96) 96

Z(97) 97

Z(98) 9g
Z(99) 99

Z(1 00) 100
g(lO1) 101"
Z(102) 107" 2.2.2.10

Z(103) 103"

*This parameter is not output, however, it canbe used as a simulation section
termination parameter or as an iteration end eo_ition by opecffyi_ this code

,C_ number.

(n.,4)-11
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APPENDIX II-5 THE W ARRAY

The W array consists of program flags and certain minor parameters which are

evaluated once to several times (not as frequently as each integration step, however}

during a trajectory simulation. The purpose of the W array is to reduce redundancy

while making these parameters available to each subroutine by means of the blank

COMMON statement. As in the case of the V array, certain elements of the W array

are redefined for each GIS block. These particular W parameters are directly defined

from the WQ array for the Mth GIS block. The W array parameters together with

their definitions are presented in the following list,
T+

W Parameter Definition

W(1} The ATMOS subroutine initialization flag.

W(1) < 0.5 indicates the initial call to subroutine ATMOS
during a simulation section.

W(1) > 0.5 indicates calls to subroutine ATMOS subsequent

to the initial call during a simulation section.

W(2) The AERO1 subroutine initialization flag. *

W(2) < 0. 5 indicates the initial call te subroutine AERO1
during a simulation section.

W(2) > 0.5 indicates calls to subroutine AERO1 subsequent

to the initial call during a simulation section.

W(3) The AERO2 subroutine initialization flag.

W(3) _ 0. 5 indicates the initial call to subroutine AERO2

during a simulation section.

W(3} _ 0, 5 indicates c",flls to subroutine AERO2 subsequent

to the initial call during a simulation section.

W(4) The AERO3 subroutine initialization flag,

W(4) _ 0. 5 indicates the initial call to subroutine AERO3

during a simulation section.

W(4) > 0.5 indicates calls to subroutine AERO3 subsequent

to the initial call duri_ a simulation section.

• Not used in the current version SSSP program.

!
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W Parameter Definition

W(5) The PRPSN subroutine initialization flag.

W(5) _ 0.5 indicates the initial call to subroutine PRPSN

during a simulation sec*dcn.

0. v < W(5) < 1.5 indicates calls to stfl_routine PRPSN sub-
sequent to the initial call during a simulation section whenever

only a S1MPO propulsion model is used.

W(5) > 1.5 indicates calls to subroutine PRPSN subsequent
to the initial call during a simulation section whenever a
propulsion table model is used.

W(6) The ANGLE subroutine initialization flag.

W(6) _ 0. 5 indicates the initial call to subroutine ANGLE
during a simulation section.

W(6) > 0.5 indicates calls to subroutine ANGLE subsequent
to the initial call during a simulation section.

W(7) The iteration print suppression flag.

W(7) _ 0.5 indicates iteration trajectory print according to

C_ the value of PRNT (Section 4.1.2).

W(7) > 0. 5 indicates complc_ e trajectory print (Section 4.1.2).

W(8) Denotes the number of iteration control variable groups or the
number of end conditions for a GIS block,

W(9) Denotes the total number of calls to subroutine TRAJB during

a GIS block or from subroutine ITRTN.

W(10) Denotes the number of calls to subroutine TRAJB during a
step of subroutir, e XNEWl _ program GTSM.

W(ll) Not uged in the current version SSSP program.

W(12) Not used in the current version SSSP program.

W(13) WQ(1, M) for the Mth GIS block (see Appendix II-6).

(H-5)-13
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W Parameter Definition

W(14) WQ(2, M) for the M_ GiS block (See Appendix II-6). ")

W(15) WQ(3, M) for the Mth GIS block (See Appendix II-6).

W(16) WQ(4, M) for the Mth GIS block (See Appendix II-6).

W(17) WQ(5,M) for the Mth GLq block (See Appendix II-6).

W(18) WQ(6, M) for the Mth GIS block (See Appendix II-6).

W(19) WQ(7, M) for the Mth GIS block (See Appendix ]I-6).

W(20) Sin (0L) = SIN (ARG) where ARG = V(5)/V(45).

: W(21) Cos (eL) = COS (ARG) where ARG = V(5)/V(45).

W(22) Sin (eL) = SIN (ARG) where ARG = V(6)/V(_5).

W(23) Cos (eL) = COS (ARG) whe: e ARG = V(6)/V(45).

W(24) WQ(S, M) for the Mth GIS block (See Appendix II-6).

W(25) Sin (_) = SIN (.4RG) where ARG = (90. - V(5) - V(76))/V(45_.

W(26) Cos (_) = COS (ARG) where ARG = (90. - V(5) - V(76))/V(45).

W(27) Sin (D) = SIN (ARG) where ARG = (180. - V(75))/V(45). --%

W(28) Cos (D) = COS (ARG) where ARG = (180. - V(75))/ '(45). _
A A A

W(29) The J1 - J2 - J3 Inertial Coordinate System orientation flag.

W(29) _ 900. denotes that V(75) = AZMI (the input value).

W(29) > 900. denotes that V(75) = V(4) (subject to change when
V(4) is an iteration control variable).

W(30) The iteration error flag.

W(30) _ 0.5 indicates that there are no iteration problems.

W(30) > 0. 5 indicates that either the maximum number of

iterations have been exceeded_ or a predicted control variable
value was outside the control variable bounds, or that the
iteration end conditions are invariant to the selected iteration
control variables.

(z[-5)-z4
L

i

!
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W Parameter Definition

W(31) The subroutine ANGLE mode flag.

W(31) < 0.5 indicates normal operation of subroutine ANGLE

W(31) _ 0.5 indicates that the current time argument for the
pitch rate table is outside the table time argument bounds
and that a specified pitch angle of attack is used rather than
a relative pitch rate from the table.

W(32) The table look-up error flag.

W(32) _ 0. 5 indicates normal error free operation of all the

table look-up procedures which are specified _rom subroutines
ANGLE, ATMOS, AERO1, AERO2, AERO3, and PRPSN.

°

W(32) > 0.5 indicates a *able look-up error in one of the
specified subroutines using a table look-up procedure (ANGLE,
ATMOS, A,_RO2, AERO3, and PRPSN).

W(33) Not used.

W(34) WQ(9, M) for the Mth GIS block (See Appendix II-6).

_i: W(35) WQ(10, M) forthe Mth GIS block(SeeAppendix H-6).

W(36) GTSM error flag.

W(36) _0.5 indicatesno error inGTSM

W(36) >0.5 indicates an error inGTSM

W(37) GTSM multiple run flag

W(37) <0.5 No multiple case follows the current case

W(37) >0.5 An additional case follows the current case

©
(II--5)-15
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APPENDIX II-6 THE WQ ARRAY

;)
The WQ array consists of certain minor parameters which are evaluated once to

several times (not as frequently as each integration step, however) during a GIS block.
The WQ array parameters are used to define or redefine the corresponding W para-
meter during each GIS block M. The WQ array parameters together with their cor-

responding W parameters and definitions are presented in the following list.

WQ Parameter W Parameter Definition

WQ(I, M) W(13) Sin (0T) = SIN(ARG) where ARG =

V(69)/V(45).

WQ(2, M) W(14) Cos (0T) = COS(ARG) where ARG =
V(69)/V(45).

WQ(3,M) W(15) Sin (¢T) = SIN(ARG) where ARG =

V(70)/V(45).

WQ(4, M) W(16) Cos (_T) = COS(ARG) where ARG =
V(70)/V(45).

WQ(5, M) W(17) Cos (DRT) --COS(ARG) where ARG =

W(19)/V(45).

WQ(6, M) W(18) Sin(DRT) = SIN(ARG) where ARG = _._

W(19)/V(4S).

WQ(7, M) W(19) The target downrange central angle DRT
which is defined in Section 2.2.2.9

WQ(8, M) W(24) The relative azimuth of plane S 1 at 0L
and _L which is defined by Eq. (2-108) in
Section 2.2.2.9 such that 0°_WQ(8, M) !

t
< 180°.

WQ(9, M) W(34) The relative azimuth of plane S1 at RL !
and eL which is defined by Eq. (2-108) in

Section 2.2.2.9 and logic similar to that i
of Eq. (2-107) which results in 0° _ i
WQ(9, M) < 360 °.

t

WQ(10,1_ W(35) The radius magnitude of the current target

radar site which is defined by Eq. (2-184).

1
(1I-6)-16 '_

1971015349-093



GDC-DBB70-002

_

A PPENDIX III

COMPILED IN A TMOSPHERE TABLE

The Cape Kennedy ReferenceAtmosphere (CKRA) isinternallystoredand consequently

the CKRA isBe atmosphere model which isassumed unlessanotheratmosphere

model isinputvia$DATA1. This appendixpresentsa listingof the CKI_ atmosphere

interms ofthe appropriaterequired$DATA1 inputparameters.

_

©
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XKAO: 193.e
PO=l_.7bO55p
ALT; -3UO00000._

O. _ I.O000E+O_p 2.0000E+O_. 3.OOUOE+O3t ;.O000E �05.UOOOE+O_e b,OOOUE+O3p 7,0000E+03, 8.UOOOE+O3p 9.0000E+O3e

1.uOOOE ¸�•�1.1000g+O_p1.2000E+O_p 1.5000E+O_p 1._O00E+O_p
1.5000E ˜�´�Œ�1,bOOOE+O_e1,7000E+O_p 1.80UOE+O_p 1.9000E+O_p
2,0000E ¼�Œ�2.£OOU_+O_p2.2000E ¼�•�_.3000E+O_t2,_O00E+O_,
2.bOOOE+O_, 2o6000E+U_e 2o7000E+O_w 2o_O00E+U_p 2oqOOOE+O_
3.O000E+O_ 3.100OE+O_P 3,2000E+O_p 3.3000E+0_ 3o_O00E È�À�3,5000E+O_t 3,6000E+O_r _,7000E+O_p 3.80UOE+O_p 3.9000E+O_p

_.O000E+O_ _.IO00E �¼�•�_.2000E+O_p_.3000E+O_ _o_O00E+O_

5.O000E+O_e b.lOOOE+O_ b.2OOOE+O_ 5.3000E+0_ 5._O00E+O_,
5.bOOOE+O_, 5.bOOU_+O_e 5.7000E+0_ 5.dOUOE+O_e 5.9000E+O_e
b. UOOOE+O_ b.2OUUE+O_ bo_OOOE+O_ &.bOOOE+O_e 6°8000E+0_

9.UOOOE+O_ g°2oOO_+O_e 9°_O00E+O_ 9o6000E+O_e 9.8000E+0_
1.0000E+Ob_ 1.020UL+05_ 1°0_00E+05_ 1.0600E+O5e 1°0800E+05_
l°ZO00E+O5e 1o1200E+05_ 1,1_OOE+O_e 1.1600E+O5e 1°1800E+OSe
1.2000E+Ob, Z.Z3OOE+O5e 1.2600E+05_ 1.2900E+05_ 1.3200E+05_
l.SbOOE+Obp 1._bO0_+05_ l._lOOE <�à�¼�”�I._OOE+05_lo_700E+OSe
1.bOOOE+ub, 1.5300E+05_ 1.5600E+05_ 1.5900E+05_ 1.6200E+05_
1.bSOOE+_be l.b_OO_+O5e 1,7100E+05, l°7_OOE+O5e 1.7700E+05_
l.eOOOE+05_ 1.8500E+O5e 1.9000E+05, 1.9500E+05_ 2.0000E+OSe
2.0500E+05_ _.lO00E+05_ 2,1500E+05_ 2.2000E+O5e 2°2500E À�¸�2oSO00E+Ob_ 2.3500E+05_ 2,_000E+05_ Z.4500E+05_ 2.5000E+05_

2,bSOOE+llb_ 2.b000_+05_ 2.6b06_+05, 2.7000E+05_ 2,7500E+05_

2.eOOOE+05_ 2._500E+05_ 2.90 /E �Ä�Œ�2.9500E+O5e3,0000E+05_ "_3.1000E+05_ 3.2000_+05e 3,3_ +Ob_ 3._000E+05, 3.5000E+05_ -_
5oO000E+Ob_ 3.7000E+O5e 3°80b_:'05_ 3.9000E+O5e _oO000E+05_
_.IUOOE+Ob_ ;.2000E+U5e ;°3000E+Obe ;o;O00E+O5e ;o5000E+OSe
;obOOOE ˆ	<!Ä�ˆ�;.7000E+O5e;,8000E+05_ ;o9000E+05_ 5,0000E+05_
5.bOOOE+O5e b,OOOOE+05_ b,bOOOE+OSe 7,0000_+05e 7.5000E+05_
8.O000E+O=, 8.bOOOE+05_ 9,0000E+Ob_ 9o5000E+O5p loO000E+Ob,
Z.ubOOE+Obe Z.ZO00E+O6e 1.1500E+Ob_ 1.2000E+O6e 1.2500E+06_
1.3000E+Ob_ 1._500E+06_ 1._O00E+Ob, 1._500E+06, 1oSOP_E+06_
l.bbOOE+Ob, 1.bOOOE+O6e 1,6500E+Ob_ 1.7000E+Ob_ 1.75 :,_+06,

2.UbOOE+Ob_ 2.1000E &Ä�”�2°1500E+Obe2.2000E+06_ 2.2500E+06_
2300000._50U00000._

PRS= 1_.75055e
l°_751E+Ole l°_2_E+Ole 1,3751E+01, I.32T3E+Ol_ lo2808E+01_
1.2357E+01, 1,1919E+01, 1.1_9_E+01, 1.1062E+01, 1.0682E+01,
1.0295E+01_ 9.9191E+00, 9.5550E+00_ 9.2022E+OOe 8.SbO2E+O0_
8.b_88E+O0_ 8.2076E+00_ T.8965E+O0, 7.5950E+OOe 7.3029E+00_
7.u2OOE+OUe 6.7_59E+00_ b°;80;E+O0_ 6.2233E+00_ 5.97_E+00_
5.7333E+00_ 5,5000E+00_ 5.27;IE+00, 5.0556E+OOe _.8_;2E+OOe
;.b397E+OU_ _._;21E+OOe _.2510E+00_ _.066;E+00, 3.8882E+00_
3.7161E+00_ 3,5_96E+OOt 3.3893E+00, 3.23_9E+00, 3,08_2E+00,
2.9;32E+00_ 2.8057E+00_ 2°_737E+00, 2.5_69E+_0_ 2._252E+00,
2.3086E+00, 2.1970E+00_ 2°0901E+00_ 1.9878E+00_ 1.8901E+OOe
1.7909E+OU_ 1.7079E+00_ 1.b230E+OOe 1.5_22E+UO_ 1._653E+OOe
Io3921E+OU_ 1._22bE+00_ 1.2567E+00_ 1.19;IE+00_ 1.1359E+00_
I.USOIE+OU_ 9.7726_-01_ _,8_7_E-01, 8.OtStE-Ot_ 7.2660E-01_ _"'_
6.5912E-01_ 5°_832E-01_ 5o_3_9E-01_ _o9_02E-01_ _._935E-Ole
_.Ub99E-01_ 3o72_E-O1e 3o39_5E-01, 3.0952E'01_ 2.8238E-01_
2o577_E-01_ 2,_53_E-01_ 2.1_92E-01, 1.9638E'01_ 1.795_E-01_

HI-2
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1.6_2_E-01_ 1.5033E-01, 1.3767E-Olp 1.26_E-Olw 1.156_E'01,
1,0607E-Olt 9.73_9_'02P 8,9389E-O2p 8.2123E-O2t 7.5_88E-O2p
6.9427(-02, 6,1296E'02, 5.q182E-02o q,7950E-O2e q.2_66E-02_

3.TbBTE-02, 3.3_68_-02p 2o9753E_02_ 2.6477E-O2w 2.3583E-02_2.1022E-C2p 1.8752E'02* 1.6736E'O2e 1,;9;1E-O2r 1.33_2E-02o
lo1915E-O2w 1.0635E-O2e 9 _Sq6E-03_ 8°_520E-O3e 7,525_E-O3p
6.b9_lE'O3w 5._953_-03e _._977E-O3r 3.b693E-O3w 2,9829E-O_p
2._!60E-03, 1.9_91E'03, 1.5660E-03, 1.2528E-O3e 9.9776E-O_p
7.90c)6E'O_P 6.2;03_-0;w _.8991E-O;t 3.8268E-O;w 2,9739E-0;*
2.2989E-O_w 1.7677E-O_p 1,3519E°O;e lo0282E-U_ 7,7776E-OSe
5._766E-OSp _._09_-05p 3.356_E-OSe 2.5370E-OSw 1.9239E-05,
1.1291E-05, 6.79_5E-O6p _.18_lE-Ob_ 2.6553E-06_ 1.733_E-06,
1-1626E-0_, 6og_70E-07_ 5.7813E-07_ ;.2822E-07_ 3.2670E-07_
2,5872E-07_ 2.1698_-07_ 1.7bOIE-07_ I._gS_E-07_ 1.2897E-07_
1.1263E-07_ 9.9395E-08_ 8o8517E-08_ 7,9_51E-OBe 7.1756E-06,
;.57_2E-08_ 3.0813E-08_ 2.1_30E'08_ 1.5233E-O8e 1.I035E'06,
8.1197E-09_ &.OS_8E-O9_ _o56_6E-09_ 3._813E-Oge 2.6823E'09_
2o08_2E-09, 1.b320_-09_ 1.2873E'09_ 1.0226E-09_ 8.1773E'lU,
6._07E-10_ 5.325_-10, _.3298E-10_ 3.53b_E'lOe 2.9013E'I0,
2.3903E-10, 1.9775E-10_ 1.6_25E-lOe 1.3683E-lOe 1.1_30E-10,
9.57_0E'11, 8.0_00E'11_ bo7691E-11_ 5.713_E-lle _.833_E-11,
_.0963E-11_ 3._778L'11_ 2.9578E-11_ 2.5200E'lle 2.1506E'11_
Oct Uo_

VLS= 1_37.g90,
1.1380E+03_ 1.1337E+03_ 1.1296E+03_ 1.1258E+03_ 1.1221E „�1.1186E+03_ 1.1152E+03_ 1.1119E+03_ 1.1085E+03_ 1.1052E+03_

1.1U19£+03, 1.0986E+03_ 1.0952E+03_ 1,0917E+03_ 1.0882E+03,
1.08_5E+03_ 1.08_8_+_3, 1.0770E+05_ 1.0730E+_3_ 1.0689E+03_
1.06_8E+03_ 1.06_5_+03_ 1.0561E+03_ 1.0516E+O3e 1.O_70E+O_

_,.(_ 1.u_2_E_03_ 1.0376E+03, 1.0328E+03_ 1.0280E+O3e 1.0231E+O3e
1.0181E+03_ 1.0132E+03_ 1.0082E+O3e Z.OO33E+O3e g.g8_l£+02_
9.9355E+02, 9°88_?E+U2_ 9o8370E+O2e 9.7905E+02, 9.7_55E+02,
9oTU21E+02_ 9._60bE !Ä�”�9o6210E+02_9°5837E+O2e 9.5_89E+02_

9°3998E+02_ 9.3860[+02_ 9.3757E+02_ 9o3668E+02_ 9.3653E p�œ#9°3653E+02_ 9°3686_+02_ 9o375_E+02_ 9,3853E+02_ 9,_229E+02_

9.;399[+02_ 9._7;8_+02_ 9o5103E+02_ 9.5_59E+02_ 9,5812E+02_
9.6158E+02_ 9.b_93E+O2e 9.6815E+02_ 9.7121E+02_ 9.7_09E+02_
9oTbSOE+02_ 9.793_+02_ 9_8_69E+02_ 9,8389E+02_ 9o8595E+02,
9._790E+02_ 9.8990[+02_ 9.9277E+02_ 9.9565E+02_ 9.9856E+02_
1°0015E �T'¼�˜�l°O0_E+O3e1.007_E+O3e 1.0105E+03_ 1.0135E+03_
1.0166E (¼�˜�1.0198£+U3_1.0229E+0_ 1.0261E+03_ 1.029_E+03_
1.0326E+03, 1.0375E+03, l°Oq2_E+03_ loOq73E+O3e 1.0521E+03_
1.0568E À�•�1.061_+03e1.0658E+O3e 1.0698E �´)´� �¢o0736E+03_
I.U770E \*¸�”�1.0796_+03_1.0822E+03_ 1.0839E+03_ 1.0836E+03_
1.0811E+03_ 1,_782E+03, 1.07_9E+03, 1.0712E+O3e 1.0671E+03,
1.062bE+03_ 1°05_9E+03_ 1.0_6_E+03_ 1.0373E+O3e 1.0279E |�¸,1.0181E+03, 1.0082E+03, 9.981_E+O2e 9o8805E+O2e 9.7798E+02,

9ob798E `-È�•�9.5808E+02_9._828E+02_ 9.3858E+02_ 9.2892E+02_
9.1925£+02_ ?.09;7_ .À�”�8.99_5E+02_8.8903E+02_ 8.8_00E+02_
8.8_00E+02_ 8.8_00£+02_ 8.8_00E+02, 8.8;00E+02_ 8.9_50E l�Ì/9.1635E+02_ 9.3768E+02_ 9.6117E+02_ 9o9_88E+02_ 1.0275E+03,

1.0591E 0¼�”�1.1170_+03_1.17_5E+03_ 1.2293E+03_ 1o3138E+03_
1._106( 1À�˜�1.5012E+03_1.5866E+03_ 1.6676E+03_ 1.7_9E+03_

C_ 1.8189E ¼�˜�1.8_00E¸�œ2.02_7E+03_ 2.076_E+03_2.2660E Ä�œ2._532E+03_ 2,_195E+03_ 2,5_1E �˜32.635eE+03, _ 2.b853£+03_ 2.73_0E+03_ 2.7818E+03_ 2.8262E+03_

2.86_E+03_ 2o9022_+03_ 2.939_E+03_ 2.9762E+03_ 3.0125E+03_
3o0;8_E+03_ 3,0782E+03_ 3.1060£+03, 3.133_E+03_ 3.1607£+03,

_-3
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3.1877£_03p 3.al_E_O3p 3.2392E+03_ 3.2565[ 
¼�°|�Ô3o290TE+O3P 3.6077E ”
¸� �3.32_6E+03_3.3_1_£+03p 3.35_E+O3p

3.3G52E_O3p 3.3760E+O3p 3.3867[+03p 3.397_E+03, 3._080[ �X3_17.901 3_17_90p _-_

¢

7

0

O_
t
!
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$,,

;'." PR'L'C.EDrNGPAGE BLANK NOT FILMED
GOC=P_PTO-Q 02

z"
.. Appendix IV-1 Program MAIN

_." _: C OVERt eY (TTSS_Ot O)
C PROgRAP PAIN(INPUTtCUTPUT_TAPFK=INPUTtTAPE6=OUTPUI
C 1PUNCH _TAPES=PUNCH)

R_.AL LPCOYO _LR.OOYP
REAL NCNC-_
RFAL KIN
I_AL TSP 9K_ LF tHR _N_REN _LROOY _NPASS
RFAL NYFC _
_EAL TvJcr_,IVACB_ISLOgISLB_IOVEL

':" OIMENST(IN IVACOI71,ISLO(TItTFCTRO(7)_TFCTRB(W)tIVACB(W},ISLq(_]
I tPRNXX(_)

_ OIMENSTO_ SKP(30)tSCB(3OO)tTB_(6)_TB20(tO} tTB27(E)tTr]_4{6)

.,., I TBW_(IO) _TB_Wg(tO) _T_50(10) l,T.P,57(6)
..: COMMCI_ICRnINY t
•_ 1 TPl _TP_ 9TB3tTBW_ _B5 ,TB6, T_7,TB8 ,TBgtTBlOtTRll _TP12yTB13 _T_t_,
": 2 TB1 _,TB16tT_lT_TplStTB1q_TB?-o_TB21tlB22_IB23tIP?htIq_B_TB26_TA_7,

..' 3 IPZB_=2qtlB30_IP31tIR3?_TB33_TB3htTB35tTB36_IBTltTP_38_TB39tTB4Q
W TB_I _T_ TB_3 _TP_h t TBh5 t TBh6t TBW79TBW8 _T P_g,Tr__¢:O tT_51 _TBSZt 1B53 t
5 TBS_ t TP=_StTE56 tTE_7 tSK_ _SCP

_: PONMOMITAMP/NGRCSC _CTTOT_ WFUOXO_ TBTO_RTTOT
_,. .r'oMHONIeUNVW/WOP, WABFUB t WFUOXB9 WDRYR _WGROSBtWOTHR_

I VFUTKB tVOXTKB _VOTHP tVBOOYB tVABFUB_

2 LBOPY _,$BOOYBt SPL _NB tNOVRSBt". 1 WPAYLOt WDRYO_WOTHO_ WABFUO_

(,_-..:' _ VFU'rKC t VOXTKO_ VC_RC t VOTHO tVBOOYO _

i "_ "_ LBODYO __POOYC_ .¢PLaNr_,WCVPSO"7, W tW(_BTC _WOMB TB 9WRTENO tWRTRNB 9WENTRO 9WENTRB tWLANP._ tWLANO0
',; _ _ WI"CNTC,WCCNTB

COMMON NS-PCtT_TP_TSilS)_V(85)tQ(Z3tlS)_N(50)tZ(120)_E('(3)tCV(3),

1 V0138,4) ,Ct(1,t_1),XMP(?'_,B),A?(12,=-;)9NO(13t_) 9_XMl(lI1) 9A1(191) 9

._ _' C2(?_91_5) tXM-'_(_B_B)gA](t_t5) tC3(25t12tS)tXNAOtXN_t(l_l)t3 XNA_(2_B)tXNAT(2_5),XNP(2)tP_T(._5)_TWO7(25_2)tTWOS(?.St2)t._W(-_O)

_ TNO°(2q_P) tPT(?StW)tPOT(?Sth) _XNPT(W)t,_V(SQ) _SO(_Ot_) _SF(WO)•
_" 5 PS(15)
" CflMNCN/HFAO IXITLES(IO)
"_ P,ONfiON tf" INPUT /
_:i" tAN_NGS _ANTANK t _$RAT¢ t ASWEEP ,C (300) tCBBOOY _CFUEL (6) t

_CHPODY tCLRCOY tCSBOOY tCSFAIR t('SFUTK t CSHORZ tCSOXTK
.tCSPLA_ tCSVERT ,CSWING _CTH_ST tCTHST_ tOEF(5) _FXWOV_
WISP(F) tITPS tK (39) tKIN tLF tMR(6) tNCREW ,
5NENGS ,NLISTO tNFASS tNWL tPCHAM tOW t RHOFU ,
ORHOFU2 tgHOX ,RNOX2 ,SPOOY ,TOL t TOVFRC t TPRATO ,
7TYI"ATL 9VSOOY _NGRCS$

COMMON/VCLCAL/BBOOY tP_OCT tC_PAN ICTIP IGAL 9G._PAN t
2NBOOY tLBOOY tRTO0 _$FAIR _SFUTK tSHOPZ ,SCXTK ,
3qPLAN _$TP$(1] t ,eVIERT t SWING tSXPOS ,_TOEL t TROOT
WTTOT tTTOT2 9TTOTAL t VcJOOYA t VBOOYJ. _VBOlC:Y2 t VCARGO
¢JVP,REW 9VFUTK ,VFUTK_ tVINSTK tVLGRAY tVOTHER _UOXTK 9
6VOXTK? tVPROP tV_TRUC

COMNrNIWTf'ALC/ a_FSY<; tMBBFTK _NABFU tWABFR tWACRE._ ,

(:i:./ tNACS tNACSFO ,NACSTI( ,NA;RO ,NAUXT ,WBASIC ,NBOOY
t

_£_-1_-3

............... I i
I I II IIII ........
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2WBPUNP t MCARGO _WCOHN _WCCNT _WCOVER _WD_CAY _WDIST1 ,
_WDI_T2 _WOOCK _WDPLOY _WORANS t WOR_" _WEI, CAD _NEMPTY t
4WENGMT _NENGS tWFNGS2 _WFAIR _WFCONT _WFDCAY _WF_OST
5WFU2(3) _NFUEL(_I,HFUL _WFULOS _NFUNCT _HFUOX _WFU_FS
6WFUSYS _MFUTK _WFUTK2 _WFLTOT _WFUTRP _WGASPR _HGNAV
7WHO_Z tHHYCAD _kINFUT 9WIkOXT _WINSTK _WINST yHIN_UL

_WJET(6) tWLANCH ,WLG _WLCSS _WLRD _WNACEL _OOCAY

qWOIt _N_ILRS _WORSUL _WCVERS _WOX(6) ,WOX2(_) _WCXI_
1WOXLOS _WOXRE_ ,WOXSYS _WOWTK _WOXTK? _WOXTOT ,NOXTRP

2WP _WPAS$ _WPAYL _WFERS _NPCWCD _WPOWER _WPOWFO
_WPOWR_ _WPOWTK _WPPROV _WPCEIG _WPROP _WPRSYS _WREFUL

4WRFSID _WRESRV _WSEAL _WSECST _WSORCE _WSRTRP ,WSTAB ,
: 5WSUPF _WTABC _WTHR_T _WTC _WTPS _WVERT _WWAIT(IO)_

6WWET _WWING _WZROFU
COH_ON/XCLVG/CLVG.C
COflMONIXDRNGIDOkG

_OMMO:'/XWPOIMPOPFO_WOREQ_6WREC

_OMHqN/DATA?X/ ALO_FBPAR_IOVEL_ISL@_SLO_IVACB_IVACO_PERISP_OM_X_
i QNXS_SFC_SLVOU_CC_IE_SYNIT_TFCTRB_TFCTRO_TOLMU,TOLTW_

.,. 2 TRATIO_TWLO_TWLOI_WTOUT_FIRE_BOOTW,VCRUSE
_ NXFO_I_P_NTX_F_EP

_. 4 _SOLIO_AS_RS_SISP_SINE_T_AE_T_BO

_,:_ 6 _FnFUFL_C_CB_WFLYX_RT_Pl_R3_SFCl_SFC2_SFC3_ALOl_ALD_ALO3_VFLYI_
• "",= 7 VFLY2_VFLY3
' _ COMMONIFLY/FLYPPK

• .,t COHMON/APV/ALT(?OO)_RS(2OO]_VL_(2GO)
_'},,".i._ nATA CtVg/ 1.0/
•_ -i_ OATA O_NG# 0.01

•:,._ DATA NPOREO_WOREQ_GWREQ I 0,, C,_ 3500000, /
...-i DATA FLYRC_ I _. I

,_: DAT_ F_FUEL_CA_FB_WFLYW_RT_RI_R3_SFCI_SFC2_S_C3_ALDI_ALD2_AL_
."_' 1VFLYI_V_LY2_VFLY _ / 1._ 9_0,, 6Vl. /

:-"v;_ DATA SOLIOtAStBS_SISP_SZNERT9 SAEt TSBG / 7_0,/
..,_' DATA NXFOB / O, /

',-, DATA PRNTX_¢SE£ / 1._ 0._ 1,_ O. /
,. DATA IVACO,ISLO_TFCTRO_TFCTRE / 7_W50._ Z_390._ 7=1,_ k_l,

DATA TVABB_ISLB/W_50._ _3o0. /
DATA _OPIE_I6°!

DATA TOLNU_SYNTT_TRATIO_PERI_P_BOCTW_ALO_SFC_FBPAR_VCRUSE_F_RE
i ! .OOO_O_ _°e, 1.0_ 0.810_ go, 6.0_ 0.200,250.0_3q0., 2, /

DATA WTOOT_$LV_LT_TNLO_TOLTN_IWI.OI_HXS_QHAX
1 1 0,_ 0._ t°371_ 0.001_ "1._ 900._ 550. I

C THE CAPE KFNNEOY _EFERENCE ATNOSPNFRE (CKRA)
C AL_O KNOWN AS THE 1963 PATRICK REFEqENCE ATMOSPHERE
C qA_¢D ON NSFC CO_P LA@ _U_ROUTINE PRA-63
C REFERENCF TM X-53973 NATURAL ENVZRONNENT CRITFRIA fOR THE

' C SPACE SHUTTLE PROGRAM N W VAUGHAN=°21q/TC
"'! DATA (ALT(T)_ T= 1_ 96) f -_OnOOOO0._

| _ 2 5,0000_+03_ 6.0000E+93_ 7.0000E+03, 8,0000E+03, 9.0000E °�h23 1.0000_+0_ 1.IO00E+O_, 1,2000E+O_, 1,3000E+0_, t._O00E+Ok_

1,_O00E+O_ 1,EOOOE+O_ 1.7000_+0_ _.8000E+O_ 1.9C00E+0_

j
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( 5 2.0000E �°�Œ�2.10QOE+04,2.ZOOOE 
¼�•�2._000[à
È�”�2.40DOE+O_t?.50qOE+04, 2,EOOOE+O_, 2.7000E+04_ 2.8000F+04_ 2.9000E+0_
7 3oOOOOE+O_ 3.1000E+O_, 3.2000E+fi4_ 3.3000E+0_ 3._000E+04,
8 3.5000E+04, 3.6000E T¬�Œ�3o7000E+04,3.8000F+04_ 3.9000E_04,

1 _._009E+04_ 4.6000E+04, 4.7000E+04, 4.8000L+04_ _.9000E+94,
_,O000E+O4y 5.1000E �¼�˜�5,2000F+0_5.3000E+04_ 5._OQOE+9_

3 5.SnOOE+O_ 5,EO_OE �¸�”�5.7000£+04_5,8000[+04_ 5.9000E t�X�6.0000E+O_ b,2000E+04_ 6.4000E ´�”�6.6000_+04_6,8000F+04_

5 7.0C00E ��¬�Œ�7,290DF+04_7.4000E+04, 7,600_L+04_ 7.8000E+04_

8 1.0nOOE+05_ 10_OOE �8�´�˜�1.0400E+05_1.0600E+05_ 1,0800E ˆ�(�1.1000E+05, 1,1200E+05_ 1.t_GOE+05_ 1.J6OOE+O_ 1.1&OOE+05,

1.2000E+65_ 1,_00E_05_ 1,2600E+05, 1.29_0E+05_ 1.3ZOOE+05/
DATA (ALT(I)_ T= o?_1_3)/

1._cDOE+05_ 1o38COE �´�˜�1.4100E+05_1._00E+05_ 1.4700E+05_
3 1.5000E+05_ 1.5300E+05_ 1.5600E+05, 1.5900F+05_ t,6200E+05,

5 1°_000E+05_ 1.85_0E �°�”�1.9000E �¸�˜�t.95qOE+OS_2.0000E+05_

8 ?.5_00E+05_, ?.FOQOE+05_ 2.6500E ´�˜�2°7000E+05_2.7500E+05_
9 2._000E+05_ 2.F5COE+05_ 2.9000E+05_ 2.9500F+05_ 300000_+05_
1 3,_000E+95_ 3o2000E \�°�˜�3.3000E�D�°�œ�3._000E+05_3,500_E+05_
2 3°_OOOE �°�˜�3.7000E��¼�•�3.8000E+0_3.9009F+05_ _.OGOOF+05_

C-_ 3 _.JOOOF+05_ 4.2000E ä�´�”�4.3000E+05_4,_000E+95_ _.5000E+05,
4 4.6000E_05_ 4.7000E Œ�¤�´�”�4,5000_+05,4,9000E �È�œ�5.0900E+Q5_
5 5.5000E+05_ 6.0000E_05_ E.5000E  ´�˜�7,GOOOE+05_7.5000E+05_
6 8,POOOE L!¸�˜�8.50_0E4!¼�˜�9.0000E !¸�”�9._OOOE+05_t,OOOOE+O6_
7 1.0FOOE+06_ 1.1OCOE+06_ 1.1509E+06_ 1.2000F+06_ t. ZSO_E+06,
O 1,_OPOE "¼�”�lo3R_OE+CS_1.4000E+06_ 1°_500E+06_ 1.5000E+06,

1,5_0F+06_ 1.EO_OE+06_ 1.6500E+06_ l_lO_OE+05_ 1.7500E+06_
1 1°8000E+06_ loSTGOE+06, 1.9000E $À�œ�1,9500E+06_2.0000E+06_
2 _°flSE6_ ?.10E6, 2.15E6_ ?.?OE6_ 2.25E6_ 2.30EG_ 5.0OEq/

DATA (PQ_(I)_ I= 1_ _6)t 14.75055_
1 1._751E+01, 1._244E+01_ 1°3751E+01_ 1.3273F+01, 1.2808E+01_
2 1.2_7E+01_ 1.JgJoE '´�˜�1.1_94E'´�˜�1.1_2E+0_1.0682E*01,
3 t.0795F+81_ 9.91_1E ��(´�˜9._072E+00_ 8.8602E*00_

"_ 4 8.5288E+00_ 8.2076E Ô(¸�œ�7.3965E´(Ä�˜�7.59_OE+OQ_T.3029E Ô�Ä)5 7.078CF+00_ 6.Tk59E )Ä�œ�6,480_E |)¼�œ�_.7233E+C0_5.9744E+00_

6 5.733_E+00_ 5._OOOE *¸� �5.Z7_1E+O0_5.0555F_'00_ _,84_2E+00_
7 k.6_qTE+OO, 4.kk_XE+O0_ q.2510E+O0_ 4.06_+00_ 3.8882E+00_
8 _.71_1E+00_ 3.64_6E+00_ 3.3893E+00_ 3.23kgE+O0_ 3.0862E+00_
9 2.q43?E+O0_ _._057E  ,´�˜�2.6737E+00__,Sk69E*O0_ 2._252E+00_
¢ 2._P86E+OO_ 2.J970E+O0_ ?.0901E+00_ 1.9678E+eO_ 1.8901E+00_
2 1.Tq69E+OO_ 1.7079E+00_ 1.6230F+80_ 1.5_2_E+00_ 1._653E+00,
3 1._°21E+0_ 1._22bE+00_ 1.25_7E+00_ 1.194tE+00_ 1.1359E+00_
k _°6801E À/¼�˜�9°7726E-0_,8.847kE-01_ _.0_51L-01_ 7._660E-Ot_
5 6°=_12E-01_ 5.¢8_?¢-0_ _°_3kgE-Ot_ k°gkO2E-01_ _.k935E'01_
6 _.fl _gE-01_ 3.??kgE-01_ 3.3945E-01_ 3.0952_-01_ 2,8238E-Ot_

? ?.577kE-81_ 2°3_3kE-Ot_ ?.t_92E'01_ t°96_SE-01_ l°79_4E-Ote
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1.6_24E-01_ 1.5033E-0_- _ 1.,3767E-01_ 1.261_E-01_ 1.t564E-019
q 1. 0697F_'0 It _+ 73e,gE-D2,, 8.9389E-I)2_ _ .2123E-02_ 7.5k88_-02_
] 6.9_27_-02_ E,12q6E-O_ 5,4182E-02_ _.TqSOE-O2t 4 o2486E-02/

DATA (PT_SII)_ T= q7_19_)/
2 3,7687F-O?t 7,3468E-O2t 2. 9753E-02_ 2,6k77E-02_ 2,3_83E-0_
3 2.1022E-O2_ _.8752E-02_ 1 o673EE-O2v J.°_941E-07_ 1o $342_-02 _

L.t915E-02_ 1. OE35E-02_ 9.kS_6E-03 _ 8°k520_-03_ 7 o5254E-O3s
5 6.6941E-O_p 5.4053E-n3y 4.4977E-03_ 3° 6693E-03_ 2. 9829E-03 _
6 2,4160E-03_ 1.q_qtF-O3s 1,5660E-03_ l,2528E-03_ 9.9776E-0_
7 7 +qot_6El'_/_,_ E, 2hO3E-fl_ 4,8991E-04 _ 3°SZ68E-Q_ 2,9779E-O_s
8 2 ._989E-0_._ 1° 7E77E- 0_,_, 1.3519E-0_ 1. 0282E-0_ 7.7776E-05_
q 5. 8766F-05, 4.4_09E-05 _ 3.3564E-05_ 2°5370E-05_ 1.9279E-05 _
1 1.12qtE-05_ F. 79_,5E-06 s 4.18_1E-06_ 2°6533E-06_ 1 ° 73_4E-(]6 _
2 1,1626E-06_ 8. Ok?OE-07 _ 5.7813E-07+ 4.7822E-07_ 3.267OE-O7s

2,5872E-f17_ ?. 1098E-_7_ t.7EOIE-07+ I, 4954E-07_ 1. 2897E-07 _
4 1.1263P-C7_ a. q_qSE-08_ ._o8517E-06 _, 7 ogk51E-08_ 7.1756E"08+
5 4. 5742E-08_ _. 0813E-08_ 2.I_30E-08_ 1.5233E-0 _, 1.1035E-'08 _
6 8. 1197E-0_ _ 6,0518E-_9_ _.56_6E-09_ 3 ._813E-09_ 2. 6873E--09 _
7 2, _8_,2E-0_, loE3?CE-09_ 1,287ZE-09_ 1. 0226E-09_ 8. 1773E-tO _
8 6,_807E-10_ 5, !254E-10_ _,.3298E-10_ 3° 5364E-10_ 2,90J3E-lO _
q ?._903E-_0,_ 1.977_E-10_ 1.6h25E-lO_ 1. 3683E-10_ 1.14_0E-10 _
1 9.57_0E-11_ 8.qhOOE-11 _ 6 °7691E-11_ 5. 7134E-11_, k ° 833_E-11_
2 _.09GE-11_ 7._,78:.-11_ 2.aSeF-11, 2.520E-11, 2°150E-11, O.,n.l

DATA (VL,_(I)_ T= 1_ 96)/ 113?o9q

i 1.1380c t�<�x�1• 1_7E+03_ 1 +1296E+03+ 1.1258E+03_ 1. 1271E+03_ 11. 1186E+OX_ J. 1152E+0_ 1.1119E ��@�|�1o1085E ��D�|�1.lOF2E+_3_
1,1019E �°�€�1.OC86E �´�”�1+0957E+03_1,0_17E+03_ 1,08e2E+03_

4 1,08_=E+03_ 1. _8_8E �´�´�”�1.07'70E+03_1° 0730E+03_ 1. _689E+03_
5 1,06k_E+03, 1. _605E �x ´�Œ�1.0561E+03,1. 0516E+0_ 1. Ok70E+03_
6 1. _?kE !¬_]776E+03_ 1.0328E !°�€�1.0280E+03_ 1. 0231E 4�P�_
7 1.0181E+03_ _. 0132F+03, 1.0082E+03, 1.0033E Ü!À�˜�9.98_1E+02_
8 9,9,_55E+02_ 9.8_47E+02_ 0.837AE+02_ _.7905E+02_ 9.Th55E+O2_

9.70_E+_P_ q. EEOSE+Q2_ 9°6216E+02_ 9.5837E+02_ 9.54P, RE+O2 _
1 q.5167E+02_ q,_872E+02_ 9o_607E+02_ 9°_372E+02_ 9o_1_8E+02_
2 9,'_9_SE+M_. _ _, 3860E+02_ 9,3757E+02_ 9,3688E+02_ 9° 3653E+0_ _
3 9, ,]65._E+OZ _ q.3686E+02 _ q.3754E+02_ 9.3853E %Ä� �9°_229E+02_
k 9,h39_E+02, 9. kThSE &¼�”�_o5103E+02_9.5_59E l&h�˜�?,,5812E+OZ_
5 9,6158E `
l'´�œ�q.6493E+02_9.6815E+02_ 9.7121E+07_ 9.TkOgE+02 _

" 6 9.7680E+0_ 9.Tc3hE �(Ä�”�9,_169E+0_9. 8389_+02_ 9._595E+07_
7 9.87qOE+02_ 9.80-90E+02_ qogZ7?E+02, 9° 9565E ¼(Ì� �9.98_6E+02_",;,
8 1° 0015E p
¬)¬0_4_E+03, 1°0074E+03_ 1. 0105E+0_ 1° 01"ZSE+03 _
q 1. 0166E l*¸�|�1°0198E+_3_ 1.022QE+03_ 1,, 0261E+03 _ loO_QkE+03_

DATA (Vt._(I)_ _= °Y_lq3)/
2 1 o0568E ,¬OEI_E ¬,¼�˜�IoOE58E+03_1, 0698E+0_ 1L.0736E+03 _

i ° 0811E 1. 0782E+03_ l°B74_E+03_ 1. 0712E .h�œ�1°0671E.8�X�_

6 1. 0181E /¸�”�1.0082E /¼�”�q,,981kE+02,9.6_65E+02_ 9.77-08E+02_
7 9.6798E ˆ0¼�˜�q.980OE+O_,9.kO28E 0Ì�˜�9.3858E+02_9.2092(+02_

9. 1925E+02_ 9.0¢_?E+02_ 0.9945E  1´�|�8.8903E+67_ _ °8_00E+02_ 0
9 8.8_00E+02_ _.=kOOE+02_ _,. _kOOE+02 _ 8.8_00E+02_ 8,9450E+02_

(W-1)-6
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9,

_ 2 l.P591E+O3t 1.1170¢+03t_ 1.17_5E+03_ 1o22_E+0_ 1.31386+03,
, 3 1._,106E+03_ 1.50t2E+03_ 1,586bE+03_ 1°6676E+03_ 1.7_9E+0 3_

k 1o 818qE+03_ 1.8_00E+03_ I° 9585E+03_ 2,07_7E+03_ 2. O?6kE+03_
5 2.2660E+03_ 2.3721E+03_ 2°_532E+0_ 2.5195E+03_ 2.58_1E+03 _
6 Z.6758E+O3_ 2.6853E+0_ 2.73_0E+03_ 2. 7818E+03_ 2. 8262E+03,
7 2.PEh_E+03_ ?,c022E ´�˜�2.939_E+03_2.976ZE+03_ 3. 0125E+03,
8 3°0_8_E+03_ 3. 078_E+03_ 3.1060E+03_ 3,133_E+03_ 3. 1607E+03_
9 3,1877E+03_ ?. 2_.k_E'+03_ 3°2392E+03_ 3°2565_+03_ 3,2736E+03_
1 7.7907F+03_ 3°_077E @�È�˜�3.32_6E¼�˜�3.3_1_E+03_3o3,_kE+O],
2 "_365• _ "_v76 •, 3387, __397- _ 3_'08. r 3_18 ° _3_1 8,1

C
FI4(A_P,C_rJ) = HA _ (1, - 1°IEXP(l°68?_AIP._B/O))

_V(17)=t.5
_V(20) =_c_°

C
C_LL CHECK

P

10 _W(1) = J.1
:_ W(F7) = _.

{_ C '_v SV_TP CALL I _'_

_-';_ 99 _W(3) = O°

._ .t'__,,_ C CALL OVEi_LAY(TT$_,_ :]t O, 6HRECALL )

:!,_ _L_:- CALL SYNTH• 100 $_(1) = 2°1
C

":) C CALL CV_RL_Y (TiC(,"e, OI6HRFCALL)
' '= CALL NTVCL

_F(W(,_6I°GT,,5) GC TC 9Q8

:'.: _V(3_.) = 1.1

" C CALL OVERLAY (TT$¢_ 2 _O_6HRECALL)
CALL GT_
IF(N(36)°GT°.5) (';C10 99_

C
C _ ,_YNT_ CALL ? _
C CALL OVERLAY(TTS_,I_O_$HRECALL)

CALL $YNTH
IF(SV(3_),LT.1.5) GC TO 11

' TSND = IFZXISV(_))
i _0 TO (_1_27_?Z)_ ISNO

" _2 ._W(2) = °5
• _i GO TO 21
'_! 23 $N(2_ = 1,

C 21 C_LL OVeRLAYITTSS,2_P_GHRECALL)

_i"! _'V-.1)-?'
..
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,?.1 CALL GT_M "
GO 10 (311,37_3_)_, ISNI]

32 SW(2) = 1,,
GO TO 31

33 SW(?) = _,
31 IF(W(36),GT..5) GO TO 998

SW(15) = Z(qS! �S0(10_3)
C '_'_'_ SH(15) "[S THF FLYBACK RANGE _''_

11 CONTINUE
']['FLY : _r)(_Zyl)
GO TO (660t650_700)gTFLY

f'nO CONTINUE"
DMUe = Te34(3) - ':JC(19_2)
ZF(SW (_1 .GT. t. 5.ANI:.AB_ (DPUB) oGT..001)

t SE(8) = (SW(1 ¢) -SO(19_l))/OMU_I
_0(19,1) = ':;N{]c;)
_rj(19_2) = Tn3_(3)
_0(19_3') = $W(14)/$W(J2}'_$W(111/1.689
SCP (21W) =EXP(SW (15)/'SO (lq e3) )
SPB(214) = ¢;_R(214) _' SV(34')/(_V(_q.) - S0(32_))
SCB(21q.) = _;Cm(21h) - 1.
GO TO RO0

_50 CONTINUF
OWF = S0(37_,2) _' SV(3_)

WA = ,_V(I_) - DWF L,/
R? : SW(15) - _0(32_5) - S0(3_1) - $Q(33,2)

50(35_ "e} = nw
wA = WA - qW
DWF = DWF �DW
OW : $Q(32_3) '_ We
SC(75_) = OW
GO TO 7gO

700 CONT'[NttE
WA=SV (3_)
DWF = FW(Rl_$Q(33,3) tSQ(34tl)tSO(3_t4) )
$Q(35_2) = OWF
HA = SV(3_') - I')WF
R2 : _W(15) - _'0(3_) - S0(3_1) - $0(33_?)

S0(35_'_) = DW
DWF = OWF + I1W
WA = HA - r)W
OH = KW(R3_SO("J3_5)_SQ(34_3)_$O(35_t) )
SO(,_5_k) = ON

790 CONTINUE
9NF = OWF + ON + Ff_(32_k)
HA -- tlA - OW - SO(32_q,)
SCB(_.I_| _ qWF/I_A
SC'(19_3) = $0(3_5)/1,689_'S0(34_2)1S0(_,3_)
SO(3S_5| = R?

P-v-z).,s
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;' C';: 88ti CONTII_UE/,
_F(AP_($V143)-3otl,Gfo.S) GO TO 34

"; <;W(I) = 3,1
C CALL CVERLAY(TTSS_t _0 t 6HRECALL )

CALL _¥NTH
7/+ [F(SW(2),GT,1.) GC TC 10

60 T¢ 190
C

9qR IF(V(_'g)*LT,,S) GO TO 99q
V(6g) = ,1
_W(1) = 1.1
60 Tf_ 99

._ 99q _TOP
ENn

?

5

;,
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: Appendix IV-2 Subroutine CHECK

SURROUTTRE" CHECK ,.4)
COMHONfIOATX/IOATEtITIHE
COHMO[_I/HEA 0 /TITLE_ (10)
R.ETURN
FNT_Y '_,TE
I_RITE [6t1_8_) (T_TLE._(I)_I=I_IO)

lt4R_ FORHAT(JOa6)
END

0

O_v.s)..zo
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' GOC-O_70-OOE

"- Append_ IV-3 Subroutine STORE

" d- SURROUTINE _TORE
_EAL T_PtKtLF_HP_NCREWtLBOBY_NPAS_

OINENSTON $K0(301 ,SCO(300),T04(6) _TO20(IP) _T027(6) tTO_4(6)
t TO_8(_OtyTO_9(IO)tTO_O(tO)tT057(_)

OIHEN_TON SK_(30)_SCB(300)tT_4(6),T_20(10)tTB27(6)tTB34(6)
1 TR;R(ln) _TO_OilO),TBSO(lO)_T"57(6)

OTNEN_ON OH_AVE(IO)_RNSAV[(tO)
C

SYNTHE_T_ CONTROL SUBQOUTINE FOR TNO-ST_E VEHZCLE$

COHHON/CINPUT/

•> 1ANFNG_ _NTA_K tASPATO _$NE_P _C(300) _CBBOOY tC_UEL(6)_
?CHBODY tCLBODY _CSBO_Y _ATR _CSFUTK _CSHORZ _C_OXTK
3CRPLAN tCSVE_T _CSM_NG ,CTH_T _CTHST_ _OEF(5) _FXNOVS
_ISP(_) tTTPS tK(_O) _J ;_._ tNR(bl _NCREN
5NENG_ tNL]STO _NPARS tNWL ',,;AM tq tRHOFU
6RHOFU_ _RHOX t_HOX? t_RO0_ _OL _TOVERP ,TPRATO

- 7TYTA_L _VBOOY tNGROSS
COHHON/VOLCAL/B_OOY_qOOT tCSP_N _CTIP tGAL tGSPAN

ZHBOOY ttROOY _RTO0 _SF_I_ _SFUTY _$HORZ tSOXTK t
3SPLAN _$TP$(1) _SVE_T t_MTNG t_X_OF _TDEL tTROOT
_TTOT tTTOT? _TTOT_L _V_OOY_ _VROOYt _VBOO¥2 _VCARGO t
5VCPEN tVFUTK tVFUTK2 tVTNSTK tVLG_Y tVOTHEP tVOXTK ;

_ 6VOXTK? VPROP ,VSTRUC9

z_ CONNON/NTCALC/ ABF_YS _NA_TK tNABFL _ tNABPP tNACRES

(,_ 1NA_ _ACSF0 _NAC$TK _NAFRO _NAUXT tWRARIC tNqOOY
?_qPUMP 9WCARGO _NCOHH tNCONT _NCOVFR _NOECAY _NO_ST1

.;_ _N_I_T? _NDOCK _NDPLOY tNOPAN_ _NDRY ,NELCAO _MENPTY

_MENGMT _HENG_ _WENG_2 _WFATR _NFCONT _NFDCAY _WF_O_T
5NFU2(_) vNFUELK'Et_HFUL _NFULOS _NFUNCT tWFUOX _NFURE$

_: 6HFLISY_ WFUrK NFUTK2 _N_UTOT NcUTRP WGASPR _NGNAV
_: 7NHOR_ tNHYCAO tNINFUT _N_NO_T tNINSTK tWINST tMINSUL

8N,JET(6t tNLANCH _MLG tWLOS_ _WL_ tNNACEL tNOOCAY t
9NOTL _NOILPS' _NORSUL _WOVERS _WOX(f) _MOX2(3) ,NOXIO
1MOXLO_ _NOXRES _WOX_YR _NOXTK tWOXTV_ tWOXTOT tWOXTRP
?WP _NPAS_ ,NPAYL tNOE_ t_PONCO tNPONER tNPOWFO t

: 3WOOWRS tNPOWTK _NPPROV _N_R_IG _NPROP tNPR_Y_ tWRFFUL
7.

_WRF_TO tWRESRV _W$EAL tW_FC_T _W_ORC_ tNSRTRP tW_TAP
SNSURF _NTAR_ _NTH_T tNTfl tNTP_ _NV_T _NNAIT(tO)_
6WHET tWWING _NZOOFU

CflNHON/ORPTNX/
2 TOltTq?_TO3_TO_,TOS_TO6tTOTtTOq_TOO_TOlOtTO¢I_TO12,TOt3tTO_4,
? TO15,T_IStTOtTtTOIS_TOlg,TO_O_TO21_O22_TO23_IO_IO2_IOFS_T027_
3 IO?8_TO2qtIO_Ot_O31,TO3?_TO33_TO34_TO35_TO36_IO37_TO_StTO39_TO_O_

TO_1_TOk_TO_3tTO_k_TOk_TO_6_TOk7_TO_8_TO_q_TO_OtTO51_TOS_T053_
5 TOSk_T_SS,TO56tTO57t_O_SCO

CONNON/ORB_NY/
1TBt_Tq?tTB3_TB_tTBS_TRStTB_TRStTRqtT_tO_T_XltTRt?tTBt_TB14_
2 TB15,TRt_TBtTtTBtS_TBlq_TB20tTR21_T_22_Tq23_zq24_IB2S_ZB?6_T_T,
3 IR_StIR29_IS_tZq_i_TR32_TB3_,TB34_TB35_TB3G_IB_7_T938_T_39,Tg_Ot

,_ k TRgItTR42_TB_tT_g_tTPg_TRg$_TRgTtTBg8_T_q_TR_O_TBS1tTR52_TB53_
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t; TBSI+ _TB55 _TB56 _ lr9_7 __;KlUJ_SCR
COMMON/ORBOfTOS_TOSqtTB58tTBS9
CoHMr)N/MF/TOt4A _TRlh.A
_H_NG=CSNZNG
TF(CSHORZ.GT._O.) C_HORZ=CSHORTISHTN6
VSOOYR = 1,/(vRor)Yll,666667)
IF (C_;_OI]Y,GT, 20, ) CSBOOY-_CSI_OOY_VBOOYR
TF (CC;PLAN.GT. _0.) CSPL AN=C_;PL AN_VBODYR
IP(CSVED, T,GT.5,) CSVERT=CSVERT_VBOOYR
TF(CC;FAIR.GT.20.t P,_FATR = CSFAIP/(CSgOOY/VgODYR)
VAODYP = SqRT(VqOPYP)
TF({'_ROOY®GT.5.) CPROOY " CBSODYatVBOOYR

'--_,. _F{CH[_ODY.GT.5.) PN_OOY = CHBOOY_VROOYR
• , - "[F(CL_OOY.GT®2rJ.) CLI_OOY=CLBOOY "VBOOYR

: _ _,TUPN
• ,, :. ENTPY ORq_JTO

TO_ = CRBODY
•-'.: O0 20 Z = 1,6

,' ?0 TO_(T) = CFUEL(T)

":::_i Tn_ = CHROOY
.._ TOF = CL_ODY
:_.. TO7 = CSRODY
• ;

i:; TOlO=c F,z,• ". T011 = PSFUTK

: -._ Tr)l? = P,SOXTK
T013 : P_HOP7 -

?:. T015 = PSPLAN
m _

• T016 = CSVERT
.-._. Tn17 = C_NING
•",:' T_18 = CTHRRT
"';4,, T019 = CTHST?
,.:,i:'; O_ 2_. T = 1,6

:_';'*; ?_ TO?7(Z) = I_P(T)
"''] O0 ?6 T = 1._6,,=%

:. 26 Tr}3_(1) = Hff(]:)

."..... TRY75 = NCREkl
T07_ = NENGS

:' , TOTt_ = NPAS¢;
TOh.1 = _'HOFU
TO_ -- I_HOFU?,
TOI_3 = RHOX
TOk4 = RHOX2
TO_5 = SMIN(;
TOq.7 = TOVERC
T051 = VBOOY
TO5? = VFUTK

, , TOS,X = VFUTK?
TO5t_ = VOXTK

. ._ T05_ = VOXTK?
T056 = HGROSS

:':I'_ O0 30 I ": 2,.'30

,:_ '0 '_KOfT)- K(Z) 'C

(Zv-a)-z_.
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1"-- O0 50 I = 1_30_

_i' _ 50 $CO(t)= C(Z)L
"__ TO_9 = LF

_. TO60 =TI_RATO
TO61=A_;PA TO
TO6_=FXHOV_
TO63=NML
TO6_=TTP_;
TrI65=P_HAM
T_66= _NENGS

: T067= AN.rANK
TO68=TYTIZL

:"" TO69=NL_T_;TO
_. TO70= A_E'EP

i TO71=HFPOST- TOT2=HrUTRP

, .!.,_ TO? 3= NOXTPP
• .,. T07_: H¢:PTpO

-'" TO75:_nFCAY

'+ Tr)?6= WF'II_E"S
¢,

::_ T077: HnXRE $
• TOTB:HAC_FO

._•, Tq79=HFtJL OS
-" _ TOSO=W_XLOS

TOR2= Hr, A'c;PR
", TOt_=H6CRE_

, TOP,k= HPO1MRS
DO 9qq T=ls, lO

9q90MSAVF(II-HHAIT iT)

i.il RETURN

ENTRY qOORTO
Tg? = CRROOY
O0 60 [ = 1,6

:'_'_;;,_+,; 60 TR4.(]') = CFUEL|'Z)
':.'_! TI_5 = P,HBOOY
:;'": Tg& = CLBOOY
_"'+_ Try7 = f'.<:l_OOY

• , TRiO = CSFAIR
TRll = CSFUTK
TB12 : ("_;OXTK
Tqt3 : r_HORZ
TRI_ : Cx3PLAN
TRt6 : CSVERT
TBt7 = f'xJH]_NG
TRt8 = ('THRST

; T_19 : CTHST2
;-' O0 64 T : 1_6

::+ 64 T927'(1") : ]_SP(It
,_i 90 66 ! : 1_6++,+,+,T,-TR_5 = NCREN
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Tg3F : NENGS ./
Tn38 = NPA$S
T_k_ = RHOFU
T.;? : RHOFU?
T_;3 : RHOX
Tn4_ = RHOX2
TP_5 = _WZNG
Ta47 = TOVEqC
Tg51 = VBODY
TBS? = VFUTK
Tg53 = VFUTK?
r_6_ = VOXTV
TB_F = VOXTK?
TP56 = WGROS_
O0 80 I = 1, 30

aO gKa(T) = K(T}
O0 100 T = it _OO

:' 100 _B(I) = C(I}
_ T_Bq = LF
: TmBO=TPRATO
t

' _ T_61=A_RATO
T=6?=FXWOVS

:_ T_63=NWL

TP6_=ZTaSTP65=PCHAM

'I TR6 =A.ENGS

Tn67=ANTANK
T.68=TYTAZL
TgFQ=NLISTO
TR70=ASWEEP
TP71=WFROST

_} TA7?=WFUTRPTR77=WOXTRP

;i_ TBT_=WSRTRP
_ TBT_=WOECAY

_ TO?6=WFURES
"" T977=WOXRE$
•: TPT_=WACRFO

T"Tg=WFULOS
TBSP=WOXI.O$
TRB%=WPOWFO
Tn82=WGASPR
Tn_=WACRE$
TPS_=WPOWRS
_0 gg7 I=l_!O

., gq7 gWSAVE(I) =WWAIT (1)

R_TLI_N
,, ENTPY O_CAE
!

CBBODY = TO2
• O0 200I = 1_6

200 CKUEL(I) = TOk(I) #=ik

CHBOOY = TO§ 4,_

K
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CLBGDY = TOilf-.
_ : C_ODY = TO7

; C_FAIP = TOIO
C_FUTK = TOrt
CSOXT_ = T012
C_HO_7 = T013
CSPLAN = T015
CSVERT = T016
C_WING = T017
CTH_T = TO1fl
CTHST? = T019
O0 20_I = 1_6

20k I_P(T) = TO27(Z)
_0 _06[ = 1_6

_06 MR(I) : TO3k(I)
N_RFW = TO_5
NENCS = T036
NPAS_ = TO3fl
RHOFU = TO_
RHOFU? = TO_2
qHOX = TOk3
RHOX2 = T044
SWING = TO_5
TOVERP = TO_7
VBnOY = T051
VFUTK = O.

_ VFUTK_ = T053V_XTK = O,
VOXTK_ = T05_
HGRO$_ = XO_6
O0 ?30 T = lt30

O_ _60 T = lifO0
_60 C(T) = _CO(I)

LF = T_9
TPRATO=T060
4S_ATn=T061
FXWOV_=T06_
N_L=T06?
ITPS=TO6k
mCHAM:Tn65
ANFNG$=TO_6
ANTANK =Tn6T
TYTAIL=T068
NLI_T_:T06_
A_/EP=TO?O
MFPOST:TOTt
MrUTRO=T072
MO_TRP_T073
MSRTRP=TO?k
MOEC_Y=TOTS
MFURE_=T076
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WOXPES=T07? 3WACSFO=T078
WFULOS=T079
WC_LOS=TO80
WPOWFO=TO81
_GA_PR=T08_
WACRE$=T083
WPOWRS=T08_
O0 99_ I=l_lO

qQ6 WWAIT(I)=ONSAVE(T)
RETurN

ENTRY BCOCAL

CBBnDY = TB2
DO 300I = 1,6

"" _00 CFUFL(I) = T9;(I)
_NBOOY = TR5
CLRODY = TR6

,, CS_OOY = TR7
"'_ CSFAIR = TRiO

,: C_rUTK = TR11
CSOXTK = TB2?

CSHORZ = TBI_
,: CSPLAN = TB15
! _¶VE_T : TBt6

CTHPST = TAi8
• CTMST2 : T919

DO 30_I = t,&

;_ _0_ ISP(I) = TR27(T)
. _0 _95I = 1,6
:! 306 MR(T) = TR34(I)

.._J NCREW = TR35NEN_S = TB36

NPASS = T_]8
"' RHOFU = TB_I
.: _HOFU2 = TB_2

_HOX = TOk_
PHOX2 = T_k

' SWING = TB;5
TOVFRC = TRY7
V_nOY = T851
VFUTK : O,
VFUTK2 : T_
VOXTK = O,
VOXTK2 = T_55
O0 kO0 I • 1_30

_00 K(I) = 3KB(I)
,, DO _50 I = 1_300

_50 C(I) : SCB(It
LF = TB59
TP_TO=T_60

AS_ATO=TB6t )

(w.a),-ze
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FXWOV_=T862. NNLzTn6_
I(PS=TqFq
PCHJH=TP65
4NENG_=T_66
ANTAN_ :TP67
TYTAIL=TB68
NLTSTO=T_6q
kSMEEP=TBTO
WFRO_T=T_71
HFUT_P=T972
WOXTRP=T973
HS_TPP=TRT_
HOECAY=TB75
NFURE_=T_76
WOXRF_=T_77
WACSFO=T_76
NFULO_=T979
NOXLOS=Tg80
HPOHFO=TBSt
NGASPP=TB82
W&CRF_=T_83
W_ONPS=TRSk
O0 995 f=lplO

qqs H_ATT (E)_RH_AVE (El
[F(TB18.£O.O..A_;O._CR(_29),EQ.O.) _(12q) = TTOT _ NENGS

_ TF(S_n(I_3)._Q,O.) C(154) = WAUXT • SC8(263)
C(I05)=wGRoS$
WGROS_ = T9_6
WJ_T(_) =C (105) +_(78)
RE_ttRN
ENr

I
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PRECEDING PAGE BLANK NOT FILMED

AppendLx IV-4 Program SYNTH 6DC'OB97_O'O02

1 SUBROUTIN_ SYNTH
C OVERLAY (TT$S_ 1_ 0)
C DROGRA_I _YNTH

COMMON N,_E'CtT_TR_T$(JS) oV(8_) _O(7'3_J.aS)_'A(SO)oZ(120)_[C(3) _CV(3)

Z C?(?_1E'tS) pXH3(25tS)pA3(12,_)_P3(_5_I. 2_) pXk:AO_XNAI(_]I.)
3 XNA?(?_) tXHA3(?tS)_XNP(?)_P._T(2_)tTHD_{?592)tTHDO(25t2) _SH(c;O),

5 P_(tS_
T_f_ = [FT'I(_H(!))
GO TO f100_200_31]0)_ TGO

!00 C,_LL F_ENCN
CALL V=HDF
CALL TO,AJ/_
RFTUPN

_00 CALL ITF.R8
_£TURN

3_0 C_LL TTER8
_,ETURN
END

,

,

:?

Ov-.)-z9
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',_' [_RI_EI)ING PAGE BLANK NOT FILMED

.,.'_ Append_ IV-5 Subroutine FRENCH GDC-C_P?O-O0_

din,

.;_ _,'.;-.- _U_ROUT_E FRENCH
_' REAL I_P_K_LF_HR_NGREH_LBODYpNPASS
, R_AL NfN_S

OIHEN_TON SKO(_O|_SCO(300)_TO4(6)_TO_O(tfl}gTO_?(6}_T034(6) 9
1 TO_F([O} _TOkg(lfl) _T050(10) _TOST(6)

OIMEN_TON SKR(30),SCBf300)_TB_(6)_Tn_§(lO)_TR_7(6)tTB34(6;9
I TR_SftO)_TB_q(lO)_T_50(lO),TB57(6)

COMHON/PO/MPRNT_MPNCH
: COMMON/OR_N_/

J TOl_Tn?_TO_TO_,TOS_TO6_TOT_TO_TO_TO_O_TOI_TO12_TOt3_T01_
TO1F_TO_6_TO17_TOt8_TO199TO_O_TO_l_IO2_IO23_IO?_ZO2_O26_T027_

: 3 IO_T_9_ZO30_IO319IO379TO33_TO3k_TO35_TO36_I$_7_TO3B_TO39_TO_O_
_ TO_l_TOh2_TO_3_TO_TO_5_TO_6_TO_7_ro_8_TOhg_TOSO_TOSIgTO52_T053_

_. _ TOS_TO_5_TO56_T05?_O_SCO
_:" CONMONfOR_INY/

1T_I,Tq?_TB3,TR_TBS_TB6_TBt_T_q_TBg_TBtO_TBll_TRt2_TB13_TBI_
_, ? T_15,_I6_TB17_TR18_tR1e_Tg_O,T_21_IB22_I_3_IR2_IB_IR_5_TB2T_
:, 3 Iq_8_P_9_IB30_IB31_IB3?_TB]3_Tq3q_T935_TR36_IB37_TB38_TB39_TB_O_

" _", h TR_l_TR_2_TB_3_T_tTBhS_T_6_TBh?_TB_8_TBkqtTB60_T_l_TB_2_TB63_
5 TRS:_TP559TB66_T_7_KBgSCB

COMMOH / JUMPY I JUMP_ HRIGt HRO0
CONHON/CINPUT/

.L tANENG_ _ANTANK ,ASR_TO _RWE_P _C(300; _CBROOY _CFU_L(6}_
.-_ _CHRODY _PLBOOT ,CSB_OY 9CSFA_R _C_FUTK ,CSHORZ 9C_OXTK

3CSPLAN _CSVEPT ,CSWING _CTHR_T 9CTHST2 _OEF(5) ,FXWOV_

_: _ISP(6) _TPS _K(30) _KIN _LF _MR(6) _NCREW
.... _.i_- 5NENG_ _NL_STO _NPA_S _NWL _PCHAM _Q _RHOFU _

:7 .,, 6RHOFU? _HOX _RHOX2 _$80DY _TOL _TOVERC 9TP_ATO
." _ 7TYTAIL _VBOqV _HGRO_
'"_ COMMUN/VOLCAL/_OOY_CROOT tCSPAN _CTIP _GAL _GRPAN
'_ 2HROOY _LROOY _RTOD _FA_ _FUTK _$HORZ _SOXTK

3$PLAN _TPS(t) _VE_T _SWING 9SXPO_ _TOEL _TROOT

_.',_ kTTOT _TTOT? _TTOTAL tVgOOYA _VRODYI tVBOOY2 _VCARGO 9
"'_'_ 6VC_EN VFUTK -VFUTK_ 4_N_TK VLGRAY 9VOTHER _VOffT_

- 6VOXTK_ _VPPOP _VSTRUC• " C

'_; COMMON/_TCALC/ ABFSYS _KkBFTK _WABFU _MA_PR _MACRE_
;• _ _ACS ,HA_SFO _HACSTK •_AFRO tMAUXT t_BASIC _NRODY

_ 2_RPUMP _WCARGO 9HCOMN • MCONT _WCOVER _MDE_AY ,_OYST1 ,
3WOT_T_ •WOOCK _WD_LOY _WDRANS 9WDRY _HELCAO _WEMPTY-
_MENGMT _ENG_ _NENGS2 _WFAIR _FCONT _HF'DCAY _MFRO_T
5WFU_(3) _WFUELf6) gMFUL _HFULO_ _MFUNCT _WFUOX _MFURE_ •
6MFU_Y_ _NFUTK _HFUTK2 _HFUTqT _HFUTRP •HGASPR eWGNAV
7_HOR7 _NHYCAD 9MINFUT _WINOXT _W_NSTK tMIN_T _NSUL
8HJET(6t •_LANCH _HLG _LOS_ _HLRD _HNACEL _OOCAY
9WO_L •WOIL_$ _WOeSUL tWOV_ _MOX(6) ,WOX?(_) _NOX_O t

_, I_OXLO_ •WOXRE_ _WOX_YS _MOXT:. _OXTV? _MOXTOT _MOXTRP
_WP _WPA$_ _NPAYL _NPER_ _NPONCO ,MPOWER ,WPOWFO

'_ 3NPONR_ •_POWTK _WPPROV _PPE_G ,NPROP _NPRSY$ tNREFUL •
"_, _WRE$I_ _MRESRV ,WSEAL _W_ECST _WSORCE _S_TRP _WSTAB

"_ 5WSURF •MTA_C _THRST •_ro _WTPS _MVERT _W_A_T(IO)9
..,._ 6WHET •_WTN_ _WZPOFU

F

!)i"" gv-s2z
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C JO = Or USE STORED DATA ,NO CHANGES FROM PRECEEOING CASE OF A )
r MULTIPLE RUN
C JO = I t REAO OROTTER _NPUT DATA
C J_ = ?t REAO C,HANGE_ TO O_8ITER _NPUT FOR A CASE OF A MULTIPLE RUN
C JB = Ot USE STORED OATA tNO CHANGES FROM PRECEEOING CASE OF A
P. HULTZPL E RUN
P JB = 1_ READ 900STFR TNPUT OATA
P JB = ?, REAO CHAqGES TO ROOSTER INPUT FOR A CAS._ OF A NULTIPLE RUN
r"

(" HPRNTO = O, NO P_T_MT OUT OF INPUT ORBITER DATA
r, HPRNTf_ = It FOR PRINT OUT OF _NPUT ORBITER OATA
(" HPPNT_ = Or NO P_INT OUT OF INPUT BOO_TF.R OATA
r HPPNTO = 1_ FOP. ()RINT OUT OF INPUT O00_TF_R DATA
C HPN('HO = O, _Cl PUNCH OUT OF INPUT ORnITER DATA

HPNf'HO = _L_ FOP r_ifNCH OUT OF INPUT ORBITE_ DATA
r HPN_HP, = Or NO PUNCH OUT OF INPUT 800ST_R DATA
P HPNCHO = 1, FOP OUNCH OUT OF INPUT BOO(;TER DATA

NPRNTO = 0
HPPNTB = 0
MPNCHO = 0
HPN?HB = 0

E_O (_ tO00t END=IO)JOtJR_ MPRNTntHPRNTgtNPNCHO_HPNCHB
GO TO 1¢J

? READ (_t t009) JO_Jq_NPRNTO_MPRNT_MPNCHO_MPNCHR
e T_(£OF_5) i0,15

10 CALL EXIT _%
15 TF(JO,EQ,O) GO TO ?0 ..

IF(JO,EQ,1) CALL SETO
W RTTE'. (6_1005)
IFfJO.E_o2} CALL ORflCAL
HPNCH = NPNCMO
HPRNT " MPRNTO
qALL _EAOY

CALL STORE
CALL ORBSTO

20 TF(JD,EO,O) RETURN
TF(JR,EO,I) CALL ._F.TO
WRT.T_ (DtiOOS)
'[F'(JP,LT,2) GO TO 2_
CALL BOOCAL
C(3) = ._CB(_}
CfS) = SCO(_}
P,(7) = SC9(7}
C(lk.6} = SCDe(lk.6)
C(31) = SCB;31)
C(56) = $C8(_6)
_(12g) : SCO(12'ql
C (214) =SCB(Ptl)
C(67) = SCB(67}

25 CONTIIVUF.
HPRNT = NPRNT8

MPNCH - NPNCH. 0 i

(IV-5)-_._.

+
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!.

:: CALL ':;TORE
CIILL ROOSTO

" RETURN
1000 FORHAT (6Z_)
10015 f'£)RNAT (IH1)

ENO

"_.-.,

-(

_t
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'-__ Append_ IV-6 Subroutine READY GOC-09B?_-092

_'_ : SUBROUTINE READY
REAL ISPIK _LF _HR_NCREM_LBODY tNPaSS
REAL KIN
REAL NcHG$

CONMON/Pn/NPDNTtHPNCH
C e_ REAOY _o_
C
C REAgY - SET_ U_ FOR AND CALLS PEgATA
C

1(2'_. COHMON/HEAO /TITLES(IO)
'" COHMON/CINPUT/

1ANENGS _ANTANK tASRATO _ASHECP _C(30P) _CBROOY tCFUEL(6)_
_. _CHROOY _CLRODY _CSRODY _CSC_I_ tCSFUTg yCSHORZ _CSOXTK t
._.; 3CSPLAN tCSVEPT yCSHING _CTH_T _CTHST_ t_EF(5) 9FXHOV$
_":_ _IgP(6) , ZTP_ ,K(30) _KIN tLF _HR(6) tNCREH
._- 5NENGS _NL_STO _NPAS$ ,NHL _PCHAM tO _RHOFU
.:. 6RHOFlJ? tRHOX _RHOX2 9$RO_V _TOL _TOVERC _TPRATO
_, 7TYTA_L t VBODY t WGPOS$

CONHON/VOLCAL/R_(_Y _ROOT _CSPAN CTIP GAb (;SPAN

• _ _HqO_Y _L_ODY _RTO_ _SFAI_ tS_UTY ,SHORZ _30XTK
3SOLAN _STPS(2) ,SVEPT ,$HSNG ,SXPOS ,TOEL ,TROOT ,

_.: _TTOT _TTOT_ tTT_TAL _VRO_¥A _VBODY1 tVBOOY2 tVC_RGO-_

."_ 5VCPEH _VFUTK _VFUTK2 _V_NSTK tVLGR_Y _VOTHER _VOXTK
_. 6VOXTK_ _VP_OP _VSTPUC

('-ii" COHHPN/"TPALC/ ABF_YS ,HAB_TK ,HABFU ,HKBPR ,NACRES ,
.,._ 1WACS _WAC_FO ,HACSTK tWAERO _W_UXT _HSASIC 9WgOOY
:_"_ ?HRPUHP tHCA_GO _HCOHM ,HCONT _HCOVER HDECA¥ H_ST1

._ 3HOIST_ _DOCK tHOPLOY tHORAN_ tHORY _ELCAO _HENPTY t
. _HENGHT _HENG_ _HENGS2 tHFAI_ tHFCONT tHFOCAY 9MFROST ,
--:_ 5HFUZ(X) _HFUEL(6) tHFUL _HFULqS _HFUNPT _HFUOX _HFURES

,_ 6NFUSY_ _NFUTK tHFUTK2 tHFUTOT tHFUTPP 9NGASPR _HGNAV 9

,_ 7HHORZ _HYC_D ,H_NFUT tH_NOXT _H_N_TK _HIN_T tHZNSUL
_._ 8HJET(-6) _HLANCH _HLG _LO$_ _LRO _NACEL _HOOCAY 9

i :., gWOIL sWOILPS _WOR_UL _WOVERS _WOX(_) _WOX_(3) tHOX_O t
:'i $WOXLOS _HOXRES _WOX_Y_ 9HOXTK tWOXTK2 tHOXTOT tWOXTRP
_ 2HP tHPASS tHPAYL _WPERS _HPOHCO tHPOHER tHDOMFO

3WP_WR_ ,HPOWTK tHPP_OV _WPRE_G _HPROP tHPR_YS tWREFUL
_H_ESI_ tHPESPV tWSEAL _HSECST ,H$ORCE ,HSRTRP tWSTAB
5WSURF ,HTABC _WTHRST ,MTO _WTPS tWV_T ,WHAIT(10)_
6WHET tHWINC tWZROFU

C
C

C NAMELIRT TO _EAO IN _ATA

._. NAHELT_TIOATA3/

1ANENGS tANTA_K tA$_ATO tASWEEP tC tCBBOOY _CFUEL
._ 2CHBODY tCLBOOY _CSBOOY tCSFAIR _CRFUTK _CSHORZ _CSOXTK

3CSPLAN _CSVERT 9CSH_NG tCTHR_T _CTHST2 _OE_ _FXHOVR

i!i!ii gI_P tlTPS _K _K_N _LF tH_ _NeREH

" 5NEHGS tNL_STO tNPASS _NWL tOCHAM tQ _RHOFU t; 6RHOFUP _PHOX _RHOX? tSRflOV _,TOL tTOVERC 9TPRATO

,
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£ _TYTATL_VBOOYtWGROSS T)
P NEHFLI_T TO PRINT OUT INPUT OATE
¢
r NAMELZ_ ' TO PUNPH OUT INPUT DATA
P

NAMELIST/PRNTX/
1ANENGS _ANTANK _ASRATO tASHEEP _C _CRBOOY _CFUEL p
?CHBO_Y 9CLROOY _CSBODY _CSFAIP IC_FUTK _CRHOR7 _CSOXTK p
_C_PLAN _CSVERT _CSMTNG ' _CTH_T _C_HST _ _FXMOVS
_P I_TPS _K tKIN 1LF _HR _NCREN
_NEN_S _NLIRTO _NP&SS 9NHL _PCHAH _Q tRHOFU
6QHOFU2 _RHOY tRHOX2 _S_OOY _TOL _TOVER£ _TPRATO
7TYT_TL _VBODY t_GROS_

£

c_O0 FORHAT(tOA6)
tlO0 _A0(5_5000) TITLFS

_F(_PNT,_Q,1) _TT_ (6_P_N'rX)
IF(HPNCH,NE,1) oETURN
HR_TE (@tPRNTX)
PETUPN
ENC

,

0!_
(IV-6)..,26 i

1.
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Appendix IV°7 Subroutine SETO GOC-O_B'/'O-O0_

"- SUIqROUTINE" $ETO
CqMMON/CZNPUT/A ("tq2)
CONHO_,I/VOL CAL / 0 (37)
COMHONI MTC ALC/C (13k)
On 10 T=1_._q2

10 ArT)=O
O0 30 _-t_134

30 C(I)=O

O0 40 1:I_37
_0 O(]_) =0

RETURN
END
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• * GDC-_BP70-.O02

._.,. Appendix IV-8 $_broutine VEHDF

.+.

' :."_ JIP:-: SURROUTINE VEHDF

_::: REAL NXFOB
REAL IV_CO _IVACCt, TSLO_ ISLP_ IDVEL
DIMEN_TON IVACO(7),T_LO(7)_TFf'T_.O(7),TFCTRB(W),IVaCB(W)+ISLB(W)

t ,P_NT_ (3)
OTHEN__TON SKO(30),SCO(300)_Tq_(6)tTO20(1P.)tTOZ7(6)_T03_(6}

1 T04_(t0) tT0_q(10t,T05O(10) _T0_7(6)
COMMONINATA2XI ALO_FRPAP_I_VEL_T_LR,T_LO_IVACB_IV_CO_PERTSP_OHAX_

i QMXKt_P,_SLVOHT_COPIF_._YNITtT;PTRB_TFCTRO_TOLMU, TOLTWt
TRATIq_ THLO_ THLOI _HTOtlT_ FIRE _q)nTH, VCRUC_E

3 _ NXF'O_,PRNTX _ FSFC
': _. , _OL Tq_ I_ _BS, _'_P,STNERT _SAE t TSRO

.'_.:.. 6 , FBFIW.L9 PA_C_, WFLYX_ RT _PI_ _;, _C1, _qFC2_¢:FC_, ALDt _ ALO2_ ALD,X, VFLYt _
<o. 7 VFLYP,VFLY_.

;'_,+ COMMON/FL Y/FL YBCK
;.:,+ COMMON N._FC_T_T_T._(15) _V(85) _q(73_15) _W(50) _Z(I_O)_EC(._) _CV(3)_

._.': ? C?(25,]?_5),XM3(25_cJ)_A3(12_5),P3(25,1?,_)_XNAO,_NAl(t_t)
3 XNA_(:_,¢3)_XNA3(_5),XNP(2),P_T(?CJ) _THI37(25_2) _THD8(25_2) _W(50)

;... _ ,P._(15t
_.; COMMOP'/OmBINXI

"" I TOl_TO?_TnX_TO_TOS_TO6_TOT_TOg_TOg_TOtO_TOtl_TOt2_TOt.X_TOtk,
'. ? TO15_Tf_]6_TO17_TO18_TOlO_TO_O_TO_l_IO_2_I02. _-TO_W_ZO_5_IO26_T027_

(,'..,-': 5 TOSI+_TOS_TO56_TO57'_KO_SCO

_'i":i OTMFN._TON SKB(30)+SCB(300),Tq_(6)_TB_O(tO),TB27(6),T93_(6;
-_. I TR_8(10),TB_qItO)_TBSO(lO) ,TRY7(6)
:: COMMON/O_INYI

'+ t TB1 _ Tq?_ Tq_TR_,TBS_ TB6_ TB7 _T_ TBg_TBl_ _TBll_ TBt_T_X_ TBI_,
• _ 2_ TRtS,T_I6_TBtT_T_Iq_TBlq_TB?O_TB21_IB_2_TB2_IB2q_YB25_IB_6_TB2T_

"_',i 3 IB_8,Tr_2q_TR_O_Tf131tI93?_TB3,_,'R3_TB35_l"B36_IB37_TB38_TB_q+TB_O
,.'_ _ TR_l,Tnk?_TB/+3_TR_TB_B_TB_6_TPJ67_TB68_TtR_R_TBSO_TR_;t_TI_SP_T_53_
k 5 TRSk_TR55_TR66_I'B57t_ICB_,cCB

L

".,' CONMONf XCL VGIC L Vr,
.'.y COMMON/XORNG/ORNG

_: CORMON/XWPO/HPOR_Q _WO_(] _GNREO
CONMON/PO/NP_NT _MPNCH

" NAMEL I_T/OATA?/ALD_FgP_R_ _OVEL __._L¢t _T_E n_ T+!_CR_ TVACO_PE_ISP_ OMAX_
I OMX], _FC _ SL VOUT _C_PZ E$ _ ._VNI T _T_P.TR 9 _TFCTRO, TOL MU, TOLTW,
2 TRATI,q_TWLO_THI.OI_WTOUTwFZRE_BOOTW_VCRU_E
3 _NXFOr_PRNTX,FSEC_ CLVG_ PJRNG
k __OL._O_ i_ _FS_ _ISP_ _YNEPTt SA E t TSRO _FLYBCK
5 _WPOPC.OtWOREO tGHREQ
6 _FBFU_.L,CAtCntNFLYXIOT_PltR3tSF:P, ItSFC2_SFC'3tALOttALO2_ALO3_VFLY'J,t

:" ? VFLY2, VFLY3
C t_v_ F'SAO _YNTHEgT,_ OATh _i=i=_

,. READ (5 _OAT t2)
' ;

.."_ IF (NPRNT,EO, 1) WRITE(6t OATA_)
";_ SE(I) = IVACR(I)•

"_ ,._'_., SE(2) = TVACO(_L')
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SF_(_) = ISLe(1)

_?(5) = FI_E+,I
_F. (6) : T3OOTM

SE(8) =FBPAR
ZF (FLYRCK.EQ. 3,,, | SE(B) =0.
_E(9) =QHAX
._P.(11) = IVAC_(2)
$_ (1_)',- TVACO (?)
_=(13)= ISLn(?)

•' _E(15)= ISLO (2)
SF(1._)= IVACO{F)
._F(16) = T_LO(5)
_P(17)'" ZVACO(6)
_E(18) = _SL_(6)
._F (lq) =TVAC_ (7)

: _E (20) =ISLO(?)
: _F. (?l) =TFCT_O(i)
' _F (ZP) --TFCT_O (_)

_.= (?._) = TffCT_O (5)
_E (?q) =TFCTRO (6)
SE (?_) =TFCTRO (7)

_ (?6)=TFCTQB (1)
', _E(?7) =TFCTR8(?)

SF(29) = ZVACf_(_)
i _.F(_O) = T.VACO('q J

,_ ._E(31) = TSkla(3)
..:_ SE(3_) = I,_LO(3)
:; _E(73) -- IVACB(_)
-_. _E(_) = IVACO(_)
"" _E(75) = ISLB(I_)

' _E(36) : _SLO(4)
SE(_7) = TFCTRB(_)
_F(,'_8) = TFCTRO(_)

: S_(3g) = NXFOB
',-,_ _:#(?) = 05

cH(z_) : SYNTT
_(5) = TOLHU
_(6) : TRATTO
_q(7) = _ERI_P
SW(9) = CLVG

_W(l?) : SFC
SW(13) = _L¥OUT
_W(15)=0,

"+' SM(I_) = VCRUSE
+ SW(15) = MTOUT

_ _W(17) : THLO ._.
i_ _(_B) : TOLTM
'_ ,_(19) : T_ILO_

(! 'V(21 : ZOVEL , 0

"°¢
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(': $V(36) = 7.1
SV (29) =COPIES
00 15 T = 1_3

15 _;Q(1,T) = P_NTX(T)
_;r3(2_1) = FSE'P,
SO(tO,l) = NO_E"Q
Sq(iO,_) = ORNG
SQ(16_t] = GWREO
Sq(19yt)=O.
Sq(19,_)=O.
IF(FBrOlFL,EQ.1,) SQIiq_3) = 5W(ti)/SW{1P_) " $W(1_)/lo689
Sq(1._l) : WPORFO
Sq(lqy_) = FLY_CK
SQ(3?_t) = FqFUEL
sr](32y_) = _A
_q(3?gX) = P,R
5Q(,X2_4) = WFLYX
Sq(_?_) = PT

Sn.(33,?. _ = R3
_Q(3._,_) = SFP,1
SQ(33,_) = _FCP
srJ(33,_1 = SFC3
$r1(X&,1) = ALOi ,'
_QI3_,_) = ALr)2

-" _,Q(."f41,_) = VFLY1
_q(3k,_) = VFLY2
$Q(35_l) = VFLY_
IF(FP_'IFL.EO._. ,.qR, FnFUFL.F.O.X.) SQ(lq,1)= S0(_5)/1.689 •

T027(3) _: $F(15)

T027(_) = _F(15)
TR27(_} =" (!.-SW(T)) _ SF(3) �$W(7)_ $E(11)

C ADJUST klA$_; RATIO FOR ORBITE_,
400 T0_4(3) = EX_'( £'_V(_) - TB_7'(3) '_ 32.17t,,049 _ ALrtr,(TB3_.(3) ) ) / _,

I (T027(7) 4_ 1_.17_0k9) ) i
C

._O(ZO,_) : SOLTn
SQ(20, _') = A_
SQ(20,_) = B_J
SO(2O,_) = SISP
St) (20 ,_) =$XNERT
Sq(21tt) : St,E
Sq(21,_') : TSr_O
IF(_OLTrJ,L_'.O._ RETURN

$_(21,_) :(IS - tk,6q = SAE ) " $11LXD
¢;t_(/_!, _) :SIt;EI_T=$OL IO*_O (21, :_)

0V-8),,,31 I.
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END
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.'- Appendix W-9 Subroutine TRAJA

" "._ C.." SUBROUTINE TRAJ_REAL
t LAT_ ENG_ ITT], ITT?_ ZTT_ LAM_ MULT_ JETH_ LAMC_
_' LAMOT, LTW,p LTX_, LTY_ LTT.

DTMEN._TON
I TWOll(I_)_ TWOt?(iS),J TWDI3(15)_ AREFl(15)_ AREF2(15)_ A_EF3(15)_
2 _,TEP (t._) _ TOLl(15) _ Tr)L_ (tS) _ TOL_(t_) _ TOL_(151 t TOL5 (tS) _
3 TOt.6 (iF) t TOL7(15} _ HTLt (15) , HTL?. (1_) _ HTL_(151 _ HTLk(15) _
k. HTLS (t¢-) _ HTL_(15) , HTL7(15) _ _TGC(I_) _ _TGV(*.5) t _TGT (15) y
5 STGO(t_) _ J_TH(151 _ ATMC(tS) _ ectttS), _C2(¢T), AC._(l_) ,

': 6 TWC(_51_ STGC(15)_ ttLPC(15)_ LAMC($._I_ aSIgT(15)_ S_GOT(15)_
7 ALPOT(I_5)_ LAMDT(15)_ HHIN(tS), HCOEF(tS)_ BCKT(151_ RCKTT(tS).

";-- 8 _PS_(_)_ SSTG(15)_ SALP(I.F), _LAH(t_t_ XKAt(t_I)_ XKA?(2_5)_
._" 9 XKA-X(:_5)_ TWOI('..5)_ TWO_(i _j), TWD3(i_), TWOO,(15)_ TWD._(Z)_
.. t TWO6(t_}_ TW_lO(I_)_ GOOT(I_), XOUT(_B) t P,VCI(_)_ CVC_(W}_

" k OCV,_ (_1 _ CVMt(4) _ CVM_ (W), CVM3(W) _ CVLL(W) _ CVL2 (k) _

7 TLAT (_.)_ TLNG{b,) _ TOLB (1.51_ HTLS(t_) _ O;_B(I_;)_ GMCt (15) _,v
, 8 GMC_)(151 , GMC3(iS) _ GMC4(t5) _ XKt>T(4), PITX(19}, PSEC(15) ,
'_ q PTMF(tS)_, PPIP(15), TWDIW(15)_ VSET(1._'_, VINC(15}_ WOUT(15)_
", J. _OALT(I_)
"_. CO_HON/APV/ALT (?.O0) _P_S (?gO) _VL_(2001
":" COMMON N_EC_T_T_TS(t_) _V(85t _0(73_15) _W(50) _Z(I_O) _EC(_} _CV(_)

..; 3 XNA2(2_}_XNA_(2,5)_XNP(2)_PST(?St*TWO7(ZS_2)_TWD8(25_2) _SM(50),
. ? t_ TMOg(_I2)_PT(25*k)tPDT(?B_W)*XNPT(W)_SV(50)'SOtWO_5)_RF(WO)
!' 5 DS(t_)
_ COMMON/I')ATAXI H_NM_HPNM_TRANOM ,
_ _ R_D_ VEL_ GAMt AZMt LAT_ LNG_ WGH_ ALTOt SEC_
"'" CVN2_ CVN3_ ECCt_ ECC?_
"._ 2 PLO_ CVCt_ CVC_ CVP.3_ CV_I_
.. 3 ECC'_ _ F.f'N1 _ _CN?. _ ECN_ OCVI_ OP.V2_ OCV3_ CVMt_ CVM?_

"-.,, _ CVMT, CVLI_ CVL2_ CVL_ ECTI_, ECT2, ECT3_ GO, CK_
'_" 5 WE_ 07_ O3_ {)_ AGq_ ATO_ PO_ CNVt_ CNV?_
': 15 CNV3_ ALTO_ STPFt _ Bt RDALT_ TO_ FCt, EC2, EC'_,
:' S_G_ ALP_ LAM_7 GT<J_ 7OUT( ITTt_ ZTT2_ TTT_ PSI_

8 MULTt VELO_ PRNT_ P$IF_ C Rr,_ _ TLAT_ TLNG_ ALTF_ AZMF_
9 TWE_ TWO11, TW912t TWO13_ AREFt_ A_EF2_ AREF3_ STEP_ TOLI_
I TOL?_ TOL3_ TOL_ TOLS_ TOL6_ TOLT, HTL1 ,_ HTL_ HTL3_
2 HTL_ HTLS_ HTL6_ MTL7_ _TGCt $TGV_ STGT_ STG9_ JETW_
._ ATNC_ I_C_t _C2t AC_ TWC_ _ZGC_ ALPC_ LAMC_ P._Tf_T _
k $TGDT, _LPDT, LAMOT_ HMIN_ NCOEF_ 8CKT_ RCKTT_ SPSZ_ $SIG,

: 5 SALP_ SLAM_ YOUT_ CNV=*_ XKAO_ XKAI_ VSE'( _ VINC_ WOUT_
• 6 XKA?_ XKA3_ PFCN_ AZMI_ _TIPt TWO1, TWO2_ TWO_ TWO_
_'. 7 TW05_ TWO6_ TWOtk_ PRIF_ PTME_ THDIO, VGAI_ GOOT_ XOUT_
'_ HTL8 ORS_ GMCI_ GMP,2, GMC3_ GMC(__ XK_T_ PIT){_:: 8 ¥OL 8,

/

, i_. 9 ¢)SEC
,'. NAMELI_TIOATA1/'HANM_HPNM_ TRANON_

:_' "_,<.'i_ t RAg, V_'L, GAM, AIM, tAT, LNG, WGH, ALTO, ¢JF.C,

'_i (IV-9)-33
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? PLO_ CVCt, CVC2t CV_3, CVNI_ CVN2_ CVN3_ FCCly ECC_p -"
3 ECC3y ECN19 ECN2_ ECN3y 0C¥1_ OCYZy OCV3y CVNly CVN2p

CVM_ CVLtt CVL2_ CVL31 E_,Tlt ECT?, ECT3_ COy CK_
T HEy 02_ O_t O_t AGQt ATQt PO_ CNVlt CNY2t
6 CNV3p ALTQ_ _TP_, A, By ROALT, TOy EC1, [C2, EC3_
7 GISt ZOUTt ITT_, ITT_t ITT3t PSi_ SIGy JLP, LAN,
8 HULTt VELdt PRNTt P_IF_ CRGFt TLAT_ TLNGt _LTF_ A_NFt
9 l'_f_ TWDtlt TWO_2_ TWO139 AREF_, IREF2, JREF3v STEPt TOLX_
1TOLZt TOL39 TOL4t TOL5, TOL_t TOL?_ HTLIt HTL2_ HTL3,

HTL;, HTL_j HTL_t HTL7, _TGr_ STGV, 5TGT, _TGOt JETWt
ATMCy AClt A_?_ AC3_ THCt SIGC_ ALPC, LAMC_ P_IO¥_
SIGDT_ ALPDT, LAMDT_ HHINt HCOEFy BCKT_ BCKTT_ SP_It SSZG_

5 _aLP_ SLAH_ ALT_ PRS_ VLS_ YOUT_ CNV_ XN$_ Alt
6 C1_ XM2t A?_ C?_ XM3t A3t C3_ XKAOt XKAlt
7 XK_ XKA3_ P_CNt AZHI_ GTIPt TH01_ TWD2t THO3t TWOkt
8 TWDS_ TNO61 TWOT_ TWO_t THD_t TWO10, VGAI, GDOTt XOUT_
9 TOL8_ HTLBt O_B_ GHCly GNC?t _MC3_ GHC_ XKPTt PITXt
1PS_C_ PTMEt P_'EF_ TWDt_t PTt POTt V_ETt VINCt HOUT

I007 FORMAT(1HI_W_X_35H _m_ INITIAL CONOTTIONS ;v_ellSX_2H AtXBX
1,_H AGQtl_X_kM ALP_I_X_H ATQ_iGX_H ALTF_tSXtSH ALTQ/SXtSH ALTO_I
_SY,_H AZN,t6_H A_MF_lSXtSH AZHI_tS_H q_lBX_3H CK/SX_SH CNVI_IQ
_X,SH CNV2t*TXt5N CNV3_lfiX_SH CNVktlSXt3H _2_1TX_3H O_/SX,3H Ok_lTX
_,_H GANti6X_SH GTTP_ISX_3H GO_lTXtkH LAMt16X_kH LATtI_X_H LNG_t6X
_,_H MULTtlSXt_H _LOt_6XyBH PRNTtlSXy_H PSIt_6XtSH P_IF/SX_3H P0_17
6_H RAOt16XtSH _FCNtlS_,_H SECylBX_NH _G,16XtSH STPF/SXt_H TWEtX
761,3H TO_ITXt_H VEL_I6X,SH VELQ,15X,SH VGAI_ISX_3H WE/_X_kH NGH_16
RX_SH YOUT_tSX_SH ZOUTII/I_(GE20.BI)I3(6E2_.81)_3E?0.81111) -_

1003 F_RMAT(_HttkkX_2qH e_ee_ SECTION DATA e_e_//SXtkH ACl_I6X_kH
1AC_16XtkH AC3116X_SH AL_C_lSX_6Y ALPOT_t_X_6H AREF1/SX_6H _REFZt
21_X_6H AREF3tl_X,_H ATMC,I_X_M BCKT_lSXt6H RCKTT,I_XtSH GOOT/_Xt
R6H GMCt _l_Xt6H GMC2 _IWXtBH GMC3 yl_X_6H GMC_ _l_Xt6H HCOEF_I_Xt5
4H HMIN/SX_SH HTLI,_SXtSH HTL2_15X_SH HTL3_ISXI_H HTLk_lSXtSH HTLSt
qtSXtSH HTLB/ 5X_H HTLT,ISX_SH NTLStlBX_Tq JETH_lBX_FH LAHCtISXt6H
6 LAMOTtl_X,kH ORB/STaSH PITXtlSXtGH PSIOT,lkX_SH PPIF_tQX_SH PSEC_
715X_5H PTNE_ISX_H _ALP/15X,SH _GC_SXt6H _GOT_t_X_SH SLAN_lSX_5
8H SPSI_tSX_SH SSIGtlSXtSH STEP/SXtSH STGC_ISX_SH $TGOtl_X_H STGTt
q15X,SH STGV_tSXt_H TOLltISX_SH TOL2/_X,$H TOL3115X,SH TOLk_I_X_SH
1TOLStlSXtSH TOL_,lSX,SH TOLT_lSXtSH TOLS/6X_kH TNC_ITX_SH THDIt15X
2,5H TND?_ISXtSH THO3_lSX,SH TWO_ISX;SH TWO6/SX,6H THDtO_I_XeTH TH
_011_t_X_6N TWD12_lkX,6H _WO1]_l_Xt6H TWOl_lkXt_H VTNC/SX_SH VSET_
k15X_SH WOUT_lSXtSH XOUT/)

100_ FORMAT(IX_I2_E17.8_SEZO.815(TEZO.BI)IS(6E20.BlIt3E?O.81)
1005 FORMAT(_O,8)
1006 FORMAT(2§HX ATMOSPHERE TABLEI/18X,lkH ALTITUDE (FT) I/)
1007 FORHA_I!_/_X_OH aa,_._..--..... _oou_c (LBI_N2)/I}
1000 FORMAT(1HO/BX_27H VELOCITY OF SOUNO (FT/$EC)/I)
1009 FORMAT(1HI_)
1010 FOPMAT(kOX_3qH v_e_ TARGET POINT REFERENCE _v_v//_X_8_ CRGF(

11)_12X_9H ROALT(1)_lIX_OH TLAT(1)_t2_t_H TLNG(1)_I?X_OH CRGFq_)_I?
_XyqH _OALT(_II_X_ON TLAT(2}tI2X_OH TLNG(_)t12X_OH CRGF(_},12X_qH R
XDALT(Z)_IIX_SH TL_T(3) e12X, 8H TLNG(3) I_X,BH CRGF(_)tI2X_OH ROALT(
k_),llX_eH TLAT(k)_2X_SH TLNG(k)FI ?_6E20oS/)_E20.S#//) _q_

J
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" (. 101t FnRHAT(1HO/17H AERO(1) TAOLE_I3t/SX, t?H HACH NUNRER//.t
" 101.2 FORMAT':INO/SX_?6H YAM ANGLE OF ATTACK (BEG)//)

1013 _ORMAT(IMOtSXp24H AERODYNAMIC COEFFICIENT/I)
10t_ FnRHAT(1HO/17H AEI_O(2) TASLE_I3//SX_12H MACH NUMBER/I)
1015 FO_MAT(tHO/SX_28H PITP, H AN6LE OF ATTACK (DEC)l/)
1016 FORHAT(1HO/17H AERO(3) TA_LEpT3I/8X_t_.H NACH NUMBER/f)
1017 FORHAT (1NO,)
1018 FOI;'HAT(1MO/70H PROPULSION Ts,=JLE_I3I/8X_tlH TIRE (SEC)II)
101q F_PMeT(1MOISX_3_H VACUUM THRUST FO=_ ONE ENGINE (LR}I/)
1020 FORMAT(IMO/SX_41H - TIME RATE 0 c CHANGE IN WEIGHT (LR/SEP.)//I

_: 1021 FOPHAT(?qX_32H _,t GENERAL ITERATION RLOCK_3_i9X,6H GIS =_F3o
' 10,8H "_'_'J*//SXSH CVCl_lSX_SH CVC2tlSX_TH CVC3_iSX_SH P.VLi_l=;XISH
;-_ 2 CVL2_lSX_SH CVL3/SX_SH CVMt,15_SH CVM2_lSXpSH CVM3_15X_SH CVNI_I
:- _SX,SH _VN?_15X_SH CVN_ISX_H DCVl_tSX_SH DCV2_lSX_SN DCV3_lSX_H E

h.Cl,16X_h_ EP2_16X_H EC3//SX,SH ECCt_tSX_SH ECC2_tSX_SH EC('_lSX_5
:_ 5H ECNI,I_X_BH ECN_lSX_SH ECN3/SX_SH ECTl_15X_BH ECT2_15X_SH E'CT3_
' 616X_SH ITTI_I_,SH ITT?_lSX_SH T.TT31113(6E20.81)t2(6E20.8/)//l)

10_2 crI_MAT(1HO/20H PITCH RATE TABLE_I3I/SX_ltH TIME (SEC)//)
10_3 rr)_HAT(1HO/SX,?7H PITCH RATE _T_S (OEG/$EC)//)

.: 10_5 FORNAT(1HO/&OH PITCH ANGL_ q_ AT_ACK _ MACH NUHOER TAt_LE,I3-_:-
;:_ tlISX_J_H MACH NUNf_ERII)
-_ 1026 FORHAT(1HO/SX,28H PITCH ANKLE OF ATTACK (DEC)//)
- XMULT = N(37)
"',-,,- 00 71 L:t_
:: 71 THt19(1,Ll) =-10000°

_" (: READ (5,D,TA1)"_ ' CALL TqAJP

::. IF(SO(tq_5).EO._.) ORR(3) = ?.o
i_ V(1) = RAD
: V(_') = VE'L
:!-_ v(_) = _AM
.,; V(k) = AIM
_" V(_) = LAT

L__" V(6) = LNG
/: V(7) = NGH
"'. V(8) = ALTO
"',." V(9) = SFC + .1

V(tO) = PLO
V(35) = GO
V(36) = CK
V(37) = WE
V(38) = O?
V(.Xq) = D?
V(kO) = D4
V(q.1) = AGQ
V(_?.) = ATQ

• V(k3) = PO
VIe,_) = CNY1
V(_5) = CNV2

:':; VEkG) = CNV3
' V(k7) = ALTO

._ (,_:'", V(k,O) = STPF + .'[

-,_.
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V(491 = A --_
V (50) = FI .r

_F(V(50),GT,V(_q)-t,,OR,V(50),LT°I°) V(50) = V(h.9)
V (51) = TO
V(5_) = ?OUT + ,1
V(6O) = PSI
V(61) = _IG
V(67) = ALP'
V (63) = LAH
V(6 _') = _IULT 4- _Tr, N(°I_HUt.T)
V(65) = VELq
V(66) = PRNT �,t

•: V(67) = PSXF + ,t
V(71) = ALTF
V(721 = AZHF
V(7._) = THE
V(7_) = RFCN + .1
V(7._) = AZM!

'; V(76) = GTIP
V(77) = VGAI �,1
V(78) = YOUT + ,1
V(7q) = CNV_.
LSFP = IFIX(V(9))

: DO 90 K=t1, L_;EC
: Q(J_K) = TWn11 (K)

O(2_K] : TWDI? (K)

: r_(4_K) = AREFI(K)

O(5_K) = A_EF?(K)
.: O (6_K) = AREF3 (K)

q(79K) = STEP(K)
O(8,K) = TOLl(I<)

: Q (q._K) = TOL2 (K)

" O(IO_K) = TOL3(K)
; FJ(11_K) = TOL_(k')

n(J2_K) = TOLS(K)
0(13_K) = TOL6(_<)
0(1_._K) = TOLT(Kt
q(15_K) = HTLI(K)
O(16,K} = HTLZ(K)
q(179K) = HTL3(I_)
,q(1RtK) = HTL(_(K)
ql(19tK) = HTLS(KI
q(?O_K] = HTL6(_')
Clf?ItK) = HTL'r(KI
Q(??_K) : STGC(K) • SIGN{,ttSTGC(K))
Q(?_tK) : STGV(K)
O(?h_,K) = _TGT(K)
Q(2=J_K) = _TGO(KI • .RIGNI,t_STGII(K))
Q(?(,_K) = JETN(K1
q(?7_k') = ATNC(K) • ,1
q(?8tK) = &CJ(K) 4. ,1 /'_

(W-9)'-36
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_- Q(29_K) =" AC2(K) + .1
.:.::, _ 0(30_) = AC3(K) + .1

:: Q(3i_K) : THC(K)�,1
Q(32_vt : SIGCf_) + .I
Q(33_K) = ALPC(K)�,1
Q(36_K') = LAHCIPK)�,I
Q(_5_K) t= P_IDT(K)
q(36tK) = SIGDT(K)
Q(37,K) = ALPDT(K)
Q(_KI = LAHOT(K)
Q(,_g_K) : HMrN('K)
Q(_O,K) : HCOEF(K)

_- Q(_I_K) : BCKTfK)

. _, Q(_?yK) : _CKTT[K)
.: Q(/t'_K) = _PSI(K)
:<. Q(_4tK) : SSIGf'K)

Q(45_K) = SALD(K)
.,,, Q(k6_K) : SLAM(K)

_, Q(kTsY) = TWOI(-It) + .1
._. Q(kS_K) : TWO2fK)
•_i Q(k9_K) = TI40."4(K)
-_ Q(S0_K) = TND_(K)

-,'; Q(_I,K) : TNDI, f]'(K)
.:,.._ Q(5?tK) = GOOT('K)

.i-_ Q(53,K) : XOUT|K) + .t

:'_ Q(5_,_K) : TOL_(K)q(55tK) = HTLS('K)
•'":'_ Q(56_K) = ORB(K) + .1

::.,i_ Q(_79K) : GHC1(K)
:_. £)(¢8pKI : _NC?_(K)

Q(SR_K) : GHC_('K)
Q(60_:) = GNC_('K)
Q(61_K) = TWO6('K)
q(62_K) = PITX(K)
Q(63_K) = PSEC('K) + o1
Q(6_K) : PTNE('K)

.._( Q(65_K) : PRZF(_r) + ,1

Q(67_K) = VSET(K) + .1
Q(68_K) : V_NC('K)
Q(6q,K) : _tOUT¢_) + .1

qO CONTINUF
O0 60 L=ttk_
VO(ES,L) = G_S('L) + .1
VQ(3E'_L) : CRGF(L) + .1
VQ(3R,L) = TL_T(L)

"" VQ(35_L) = ROALT(L)
IF(GIS(L),LT..5) GO TO 60

,_ VQ(1,L) = CVCt(L) + .1
VO(PmL) = CVC?(L) + ,1

= •.,

,k_t
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Vr'J(_,L) = P,,VNI(L) + .1
c VQ(59L) = CVN_(L) 4. ,1 J

VO(6,L) " CVN3(L) 4. ,,1,.
vq(7_L) = ECCI(L) 4. ¢JTGN(.I_ECCI(L})
vq_8_L) = ECC?(L) + SIGN(°I_ECCP(L))
VO(9_L) = ¢..CC.X(L) 4. SIGN(.t,ECC3(L))
Vf'J(IO_L) = F'_CNI(L) 4. °1
VQ(11_L) = ECNS(L] �°1
Vr'J(12tL) = ECH3(L) + °1
VQ(13_L) = r)CVI(L)
VQ(14_L) = OCV?(L)
Vfl(15_L) = r)CV3(L)
Vr'J(J6_L) = CVMI(L1
VQ(17_L) = P,VH?(L)
VO(18_L) = CVMT(L]
VCJ(19_L) = CVLI (L]

(. V_(?O_L) = CVL?(L)
VCJ(?I,L) = CVL_(L]
VO(??_L) " ECTI(L)
VO(?3_L) -- ECTS(L)
V_(?_Lt - ECT3(L)

: VQ(2_yL) = ECI(Lt
.;. VO(?6_L) = EC2(Lt

-_ VOI'?7_L) = EC3(L)
,.t; vq(?qgL) = ITTI(L} + .1
"_ VO(_O_L] = ITT?fL) 4- ,1 ,qk

VO(_I_L) = "[TT_(L) + °1 J_
:'_" 60 CONTTHUE

'._'_ XN_O = XKAO 4. ,1
?. On 91 L=192
¢

._ XNP(L) = TNO_(L) 4- °l
_ ql CONT'_rNUI_
:_ DO 56 t=l,_
_._ XNPT(L) - XKPT(L) 4, °1

+: 56 _'ONTINUF
. XNAI(I_I) = XKAI{_I_I| �.1

80 5_ L=1_5
On 5.=; K:I_
XN_?(K_L) = XKA_(YeL) + ,J
XNAT(K_L) = XKA_(K_L) + ,1

=5 CONTINUF
_.4 CONTINUE

r" CYCLE CHECK FOP _Z_HtlTH ANO LONGITUOE'

r_o 7=_ K=tgLc;EC
IF(O(65_K),GT.,5) GO TO 76

7_ CONTINUE

t

LCI = 25
t_ eO LO = LI) " 1

IF(V(K),LT°Oo) GO TO 20
I¢(V(K)°LTo360.) 60 TO lq

V(KI = V(K) - 36q.
.j

: (IV-9)-38
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: GDC-DS_TO-O 02
7

_" C GO TO _1
• _'" ?O V(K) = V(K) + 360.

: 81 IF(LQ.GT, O) GO TO 80
19 CONTINUF

C IN_TIItL JLT_TUDE AND RAD;U_ MAGNITUDE
76 APG5 = V(5)/V(kS)

SIN5 = _IN(ARG_)
Cr)S5 = COS(ARG6)
I_(V(_O),GT.V(k_).OR, V(SO),LT,I°) GO TO P1
Ir'fARS(V(5)),LT..O000_) GO TO _1
Z(tk) = 1./SQ_T((_O_5/V(_q))_'_; ) �(SINStV(_O))4'_2)

-, GO TO _:)
_: 21 Z(I_) = VIkg)
-" _ IP(V(71).GT.._) GO TO 12
4,!
• V(l) = V[8) �Z(t_)
_" GO TO t'_

12 V(8) = V(1) - _"'4_.)

.,._, C INITIAL MODE INEPTIAL O@ RELATIVE VELr)CITYt GANHA_ ANO ATZNUTF:
-f' 13 IF(V(?T).LT..5) GO TO kO

._...F ARG3 = V(3)/V_5)
_" SIN_ = ._TNfARG_)
_- COS3 = fOS(ARG3)

:_ ZF(V(7?).LT,I._) GO TO _1
.... # IF(AR_:{CO$5 _,.LT..oO0001) GO TO _2
.... SZN_ = CO_(V(_)/V(_SI)/CO$5

!_ - IF(An_(SIN_,.GT..qggGqo) GO TO _,C " APG_ = ASIN(STN_)

:{ I¢(V(7?I,GT,2.S) ARG_ = V(g/_) - ARGgZF(V(;).LT,O.) AC_Gk = ARG_ + ?._V(kk)

.,. GO TO _._.
,:_,_ _ STN_. = 1,,

"'_v:",_ COS_ = O.
"_-" EF(VKT?),GT,2.5) SZN_ = -1,_':,.:,:',,

• " GO TO _
• _" _ COS_ = 0,
:" *. IF(_IN_.LT.O.) GO TO q,5

,_ SINk = 1,
GO TO _._.

_5 SIN_ = -I.
GO TO _t_

SINk = ._IN(APG;)
CO_k = COS(ARGk)

_k VRX = V(2)_CO_3_$IN_ - V(1)_V(37)_COSS/V(;S)
VI_Y = V(Z)_COS3'_COS_

VARG = SO_T(VRX_VRX + VRY_VRY �VR_VRZ)
" -_ IF(_8${VIRG),LT.,OOO00|) GO TO _6

•:'.,._ SAI_G = V(?t_SIN31VARG
".',t IF(ARS(SARG),GT.,qg9990) t';O TO _7

.... , (IV-9)-39
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CAP(; = P,OS(V(3)IV(k,5)) ""_
GO TO 48 .J

_6 V(?) = VARG
GO TO _0

_7 V(27 = VARG
V (k) = O,
ZF(SAPG.LT,rl,) GO TO k9
V(_) = 90.
r;O TO _0

_9 V(77 = -qo.
GO TO 40

48 ARG = V.O,RG'_CARG
TF(ASS(ARGI,LT..rJO8001) GO TO 51
_RG = V(?.)_'COS_'_COSq,/ARG
V (_) = VAPG
TF(A_(ARG),(';,T,,qqqg907 GO TO 52
V(_) = V(45)_ACO_fAWG)
IP(VPX.LT.O,) V(_.) = 360, - V(k.)
GO TO t_O

51 Y(_7 = VARG
V(41 = O.
GO TO _0

57 TF(APG.LToO.) GO TO 5_
V(/,+) = O,
GO TO _,0

53 V(l+7 = 180,

r INITIAL PITCH ATTITUDE AND PITCH ANGLE OF ATTACK .,_
: 40 IF(V(67).GT,,5) GO TO 10

V(60) = _0, - V(6?1 - V(37
r,OTO 11

10 V(67) = 90, - V(60) -V(._)
r DOWN R:ANGE ANt)CPOSS RANGE INITIAL SFT-UP

11 7(_q7 = O,
: ?(_0) = O.

7 (517 = O,
W(?O) : $1M_
W(?I) = CO_
ARG = V(G):lV(k_)

N(??) = _N(ARG)W(?3) C $ (ARG)
Dr) 14 K=It_
TF(VO(3?pK).LT.._) GO TO 1_.

f' o,e_,_ TAPGET! RANGE" _v
e_l_G= VO(33tK)/V(kS)
WQ(I_K) = SIN(Aide,7
MO(2,_() " CO_,;(APG7
Mr_(lO_K) = VO(,_KI + I°/SfJRT((WO(?_K) Iv(_qTte_2 + (MCI(t_()/V(50))

1,_e?)

WrJ(_g) =_ SIN(AR_)
WQ(4_K) = CO_;(AOG)
AoG1 = W(21ieW(P3)

(IV-9)-40
¢
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:_ C ARGZ = H(21)_H(2_)<

ARG_ = WO(2_K)_'NQ('_IK)
WO(5,K) = ARGI=A_G_ + a_G2_ARG4 + Wt-_O)_'I_:t,K)
IF(AB_(WQ(_K}).GT,.q999qg?) GO TO 15
WO(7,K) = V(_5)_ACO_(WO(5,K))
LTZ = _PGI_AR_ - ARG,_ARG2
OUH = V(_) " l_rO,
]_IDHH_'LT'Z,GT.O.) HQIT_K) : 36G. -WQ(?_K)
HO(6_k') = S_N(HO(?_I<)/V(kS))
GO TO _F,

15 I_(HO(3_K)) 17,17918
<; 17 Wr)(7_') " 180.

GO TO t6

16 Wq(6_V) = O.
_.T7 : n.

: ?6 IF(Vf_(_?gK).GT.3.5) GO TO 't7
IVAR : TFIX(VO(3?__K))
VQ(ZVA_+_k._K) = NO(7_K)

LTY = APGTe_(20) - ARGI_t_fl_K)
LT_ = LTX_I4(2?) - LTY_(?3)

: XLT : _QRT(LTY'_LT_ �LTY_'LTY�LTZ_LT?)
IF(XLT.LT,,O000'OOt) GO TO _8

,(-- ARG : LTtt/XLT
_" TF(AR_._,T,.999oqqg) GO TO 3k

_.

Mf)(9_Kt == MO(8_Y)
': IF(LT7. LT.O.) Nr)(9_l() = 360. - NO(9_K)

GO TO 1_
?_ Nq(B_vl = V(k)

W(3(q_) = V(k)
GO TO t4

3_ IFILTW.LT,O.) GO TO "e5
Wq(8_) : O,
GO TO "_6

_5 i4",','J(8tK) : 1_0o
16 WQ(g_K) = WOfS_f_)
tq CONT_NUF

I_(V(?_).LT..._) GO TO ?_J
• _e,_v AUTON,IT_C _N_TT'AL AZTMUTH _v_,s,_

LqL = ZFTX(V(7?))
LQK = LPL

A_G = (Vg(3_L(lI<) �V(_7)_V(7_t%/V(4S)
S'_NT : CTN(ARG}
COST = COS(ARG)
&_G3 = NQ(2_LQKI_COST
_G4 = WQ(2_LOKt_;INT
LTX : AP@2eWQ(I_LQK) - APCk_w(?q)

(_:"'"i LTY = _nG3_H(2O) - ARr_$_WO(t,LqK)
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LTZ - ARGlVARG4 - ARG_A_G?. \
LTW -- LT_(_W(?2) - LTY_N(?_) '+
_LT - SQRT(LTXVLrX + i+TY_LTY + LTZVLIZ)
V(_) = V(kS)vACOS(LTW/XLT)
TF(V(72),GT,4,5) _0 TO _'4
OC= I.
GO TO 75

?4 r)_ = "1.
_P5 IF(DC_LTZ,LT,O,) V(k) = 360, - V(_+)
?_ TFr;V(56).LT.,5) gn TO 30

£ INFRTTAL CO0(_TNATE _¥STEM ORIENTATION ANGLES PPR GFHBET AND TS
TF(V(76).LT.qAO.) CO TO 31
TF(AR,_(V(5)I.GT._O,q�_) gO TO _'
A°.G = V(_g) IV(5_)

; ADG = AI_G_'ARG_TA_:,V(5) IVII,_;_
", V(7_) = V(k_)_ATAN_RG) - Y(5)
'_ 31 APr. = (90. - V(_) - ".'(761_.19(I,5}

W(?_) = STN(ARC-}
W(261 = CO_(ARG)
GO TO 33

". 32 W(?_) = O,
_: W(?6) = _IGN(1..V(_))

• t r e_v, WRZTF INITIAL P,O_DITZrJN_ _'_'_

.'_"_" 70 TF(_Q(I_I) .EO. q.) _C Tq 6?
' WPT_E(6,1OOZ} A, _q, _LP_ ATr,_, :LTF_ ALTO, ALTO_

'_ 3 MULT_ PLO. PgNT_ P_T_ P_F_ P_ ia,AO _ PFCN_ SECf._.,.

_ h gT_,, STPF, TWEe TO_ VFL_, VEL 0,, Vf';,AI _ WE, NGH_+¢
,; _ YCUT _. ZOUT
• _ W_ITF(6_lOlO) (C_GF(K)_ _,OALT(K%_ TLAT_'K), TLNG(K), K=I_)
_+ TOUT = 1
"_ DO 69 L=I,_

-_ TF(VO(28,L).LT.,5) GO TO 69
T_(IOUT.EQ. ?) WPTTE (6_.1009)
W¢ITF (6_071) t, GI_(L) _ CVCI(L) _ CVC2(L) _ CVC3(L) _

1 r'VLllL) _ CVL?(L) _ CVL._ (L) _ P.VMI(L) _ P,VN_ (L) _ CVM._ (L) _
P. PVN1. (L) _ CVN_ (L) _ CVN1 (L) _ OCVI(L) s r)CV?. (t) _ DCV3(L) _

E_1 (L) _ FP,? (L), EC_. ('t) _ FCCI(L), ECC2(L) _ ECC3(L) _
ECNI(L), _CM? (L), ECNXfL} _ ECTJ (L) _ ".PT? (L) _ ECT,_ (L) _
ITTI(L) _ ITT2(L), ITT3(L)

TOUT = TI']UT + 1
60 C_}NTINLIE

r +_e_ W_TTF SECTION 9ATA e_i
WRITE (6, J.fl03)
DO q?_ L=I_L_;E'C
TF(MODIL_4),EQ. O) WRITE (6_ 1009)

' 97 WRITE(6,1OOk) L_ ACtTL), AC2(L), AC3IL), ALP_(L),%

+ 1 ALPF)T(L), ARETr'I(LI_ AREF_(L)_ I_EF._IL)_ _TNC(L}_ _CKT(L)_
'_ ? mCKTT(L)_ r, OOT(L)_ GNC¢(L), GNCPIL)_ GMC3(L), r, HC4IL),c

_ H_t_EF(L), _NINIL)t HTLI(L)_ t,tTL2(L), '4TL_(L), MTLk(L)_ _")

(W-9)-.42
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;Y.

:*' _ HTL8 _L) JETW(L) LA,_C {L)_. 4 HTL5 (L) _ HTL_ (;) y HTLT(L) _ _ t
-'_i _° 5 LaNnT(L)_ ORFJ(L)_ PZTX(L)_ P._IrJr(t.), PRIF(L), PSEC(L)_
:. 6 PTME(L)_ $ALP(L)_ $IGC(L)_ _IGOT(L)? SLAM(L)_ _P_T(L)9

? S_IG (L) 9 STE'P (L) t STGP(L) _ _,t;_(L) t STGT (L) _ $TGV(L) _
8 TOLt (L) _ TOL?. (L) _ TOL3(L) t TOL_ (L) _ TOLS(L) _ TOL6(L) t
g TOL7 (L) _ TOL.8 (L) _ TWC(L) t TWOI(L} t TWOE(L) _ TWD3IL) _
I TWO4(L)t TWn_(L)_ TWOtO(L_ _ TWD11(L)t TWOl?.(L)_ TWOt,'_(L)_
? TWOI_(L)_ VINC(L)_ V_ET(L)_ WOUT(L)_ XOUT(L)

ISFMO = ", �!P!X(V(78))
GO TO (63_6_t.65_G_67_68_67)_ ISENO

6k. T_F(XHtJLT-.S) _X_ f_t _t_
6_ IF(XMLJLT-,_) 5_ 639 67

_ 6! IF(XHAO.L x. _) GO TO g7
:' C _e_ WPI'TF ATMO._PHEPE TAPLE l===_
">" I_TOP : IFIX(XNAO]

_. _}0 8q L=I,LSEO.
IF(O(_7_L).LT,,_) GO TO 8__
GO TO

': 89 CONTINUF
" GO TO q7
.i: R8 WRITE(6,1006)
3: WRITF(5_t005) (ALT(I) _I=I_TSTOP}
-: W_ITE (6,1007)

-,e: WRITF (6,1005) (P_(1) ,I=J _ISTOP)
W_ITE (6,1008]

_. (! W_ITF(6_tO0_) ('VLf,IIltI=t_ISTO_)
,-i;, - W_ITF (6,100q) ,,_G'I TO _6

68 Ir',XHIJLT-.5) 6_ 669 6_
66 II:'(XN_O,LT.,S) GO TO q7

_'i" P. _ WPITE AEP01 TAqLE _
.'._ DO 96 L=%_I

_'_ IF(XNAtFI._LI,LT.._) GO TO g6
;.;. I_TOP = IFIX(XNat(t_L),_

', KSTOP -- IF!X(XNA'-(2_L))

"* '_ WRITF(&_tO11) l

; WRITE (6, _012)
WRITE(6,1005) (AI(K_L)_K=I_KSTO _)
WRITF (6_1013)
00 87 K=t,KSTOr_
WRITF (6trOOP) (C1 (I ,K _L) _I=1 _I_T(1PI

87 WRITF(6,1017)
96 CONTINUE
• _;_ WPTTF AEPO_ TABLE _'_

00 g5 L=I_5
IFIXNe._(I_L).LT..5) GO To 9_
I_TOP = TFIX(XNA2(t_Lt)

" K_TO_ = _FIX(XHA?(2_L))
;-_ WRITE (@, 101k) l
_ W_ITE (6,t00_) (XM2(I_L) t I=1_ I_TOP)

• ' (+" WRITF(_,t01S)

#

J
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W_ITE(6,100_) (A2(K,L),Kel_K_TOP)
WPTTE(6,19131 +_

qG 86 K=I_K_TOP
W_ITE(6_IO05) (C_(I_K_L)_I=I_ISTOP)

86 W_ITE(6_t017)
95 CONTINUE

r ''e" WRITE AERO_ T_BL_ "''*

DO 94 L=i_5
IF(XNA3(t,L).LT.._) GO TO 9_

T_TO_ = T_!X(XNAX(_,L))
KSTOP = IFIX(XNA3(_I))

WRITE(6,tOt6) l

WDITF(6t$OOT) (XM3(I_L),I=I_ISTOP)
WRITE(6+t015)

WRIT_{B_IO05) (AX(K,L)pK=I_K_TOP)

WR_TE(6_1013)

W_ITF(6,tO0_) (CX(ItK_L)vI=I,ISTOP)
_5 WPlTE(6_1017)
94 CnNTINUE

r ,_ RPITE PR_SN TanLE _=+

q7 90 7n L=I_
TF(XNP(LI.LT..5) GO TO 7_

TSTOP = IFIX(_NP(L))

W_ITE(6,1018) L

:_ WQITE(6,1OOB) (TWnl(T,L),I=I_I_TOP) -,%
W_ITP(6_1019) .!

_ WRTTEf6,1OUS) (TWD6(I_L) _T=t_ISTOP)
_[ IF(TWDg(I+L).LT,-_O00.) GO TO 70

WqTTF (6 _tOZO)
WRTT_(6_tO05) (TWDg(ItL)tI=I_ISTOP)

70 _ONTI_UF
C _m WRITF PITCH PATE Te_LE _

_} nO 72 L=I_
' IF(_NPT(L),LT.I,_) GO TO 7_

., DO 7_ K=I_L_EC
:.. T_ENO = IFIX(Q(_K))

_0 TO (73t73_7_,77_Z3_7_73_TW_7ktT_tTW_TW_7_7W_7_7_t?_73.73t73
ltTX_77_?TtZ?_TZt_7_77tZT_77tZTtTT)_ ISEN0

74 IIS_ND = (I_END-6)I2

I_(IISEN_-L) 73_ 7_+ 73
?_ ISTOP = IFIX(XNP?(L))

KSTO_ = T_TOP - 1
W_ITE(6_tO2_t L
W_ITE(_i035) (PT(ItL)tI_ltTSTOP)
W_IT_ (_,1023)
H_ITE(6_tO0_) (PqT(I_L)_I=t_KSTOP)

+ GO TO 7_
77 II_END = (ISEND-_O)/_

IF(ITSEN_-LI 7X, 7_ 73
79 T_TOP = IFIX(XNPT(L)_

WRITF (6,102_) L

a
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WRTTE(5_[O05) ('PDT(I_L)_ Z=I_T_TOP)
GO TO T?

7_ CONTINUE
7_ CONTINUF
67 NULT = O,

XHULT = 1.
W(37) = XMI,,R.T
_ETUPN
END

I
(w-9).._5 |,
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Appendix IV-10 Subroutine TRAJC

"" £ SURROUTINE TRaJC "'"
RE_L

1 L&T_ LHG9 ITTt_ TTT2_ ITT3, LAM, MULT9 JETW9 LAHP,
LAMOT

COMMON NSFC,T_TP,TS(I_) _V(BB) 9q(73_15) _W(50) _Z(I_O) _EC(3) pCV (3),
1 VP,(,X_,Q),WO(t3,_),XMl(l_t},A1(t_l},P'I(t_l_l)_XM?(?5_5)_AZ(t?_5)

.X XNA2(_5) ,XN_3(_5) _XNP(?) _PST(25) _TWO7 (25,?) _TWr)8 (25_ _-1 _SW(50),
4 TWOg(_._,?)_PT(2_)g°I1T(_5_ _| 9_NPT(_) _SV(50),SQ(kO_S)_SE(kO)

DIMEN¢ION

1 TWDllfJq), TWO1?(15), TWO13(15), aREFI(15)_ AREF2(15), AREF-_(15)_
?_ _;TFP (1_1, TOLt{16) _ TOL_'(1.5) _ TOL3(tS) _ TOL_. ( 1_;), TOL5 (15),
3 TOL6 (15) , TOL7(15}, HTLt (1_) , HTL2 (t._), HTL3 (15) _ HTLk (15) _
_. HTL5 (1_) _ HTI'6 (16) _ HTL7 (1¢;1 _ ._TGC (iF) , STGV(15) _ _TGT (1-_) _
6 _TGO(tS}_ J__TW(16), A'rMC(I_), AC1(15)_ &C2(15)_ _C3t1_),
6 TWC(15)_ STGC(15), ALPC(I_}, LAMC(15)_ PSIDT(16)_ _IGDT(15)_
7 &I.POT(I_;)_ L._MOT(tS)_ HMII_(15), MCOEF(15)_ BCKT(15)9 BCKTT(I-6),
8 S°$I(I-=;)_ _;STG(16)_ SeLP(I=-;), _LAH(tS}, XKAt(I_$)_ XK_?(2_),
q XKA_(_=;.)_ THO_.(15), TWDZ(tS), TW_3(t_), TWOl,(15), TWDS(_),

: I TWDB(tF), TWDIOItS}_ GDOT(16), XOUT(15)_ CVCt(4)_ CVC2(_),

2 CVC_ (W), CVNI(4), CVN_ (41 _ CVN3 (k) _ ECC1 {_), ECC? (W) _
cCC3 (_) , EP.NI (k) _ El'N2({_), FCN3(_} , OCVt(_) _ DCV_(_),

qCV](_), _,VMl(4), CVM_(4), CVM3(_), CVLI(k) _ CVL?(_),
._ CVL_tW), . EC?I(W), ECT?(W), ECT3(W}_ ECI(W), EC2(4)_

6 EC_ (_,t , GI_(4) _ ITTI(4), ITT2(W), ITTII_) t P.RGF (W) ,
-" - GMC1 (1.5)_...'_ 7 TLAT(_) _ TLNG(_) _ TOL_ (15) , HTLBttS), ORB(IT) _

8 GMC? t_c-1 _ GMC_ (15) _ GMC_(15), XKPT(_) , _ITX(15) _ PSECILS) _
9 PTMEft6), P_.IF{tS), TWDIW(15}_ VSET(15}, VINP.(15), WOUT(15)_

OIMEN_ION _VAP,OtT),ISLOIT)_TFPTROIT),TF_TRR(W)_IVACB(W|'ISLB(W)

t ,PRNTX(3)
COMMOH/D_T_X/ HANM_HPNM_TR_NOM 9

I O_O, VEL_ r-_M_ AZM_ LAT, LMG_ WGH_ ALTO_, _EC,
2 PLO_ CVCI_ PVC_ CVC3_ CVNI_ CVN?_ CVN3_ _CCt_ ECC.?_
3 ECC_, E.PN_, EP,NP._ ECN3, OCVt_ OCV2_ DCV3_ CVMt_ CVM29
k CVM_ _.VL1, PVL2_ CVL3_ EP,T19 ECT?. _ ECT3_ 60, CK,
5 WF_ 02_ _,_ 0_, AC,Q_ ATQ, PO_ CNVt, CNV?,
6 CNV ,'_, _LTO, STPP9 A_ el, Rr)ALT, TO9 ECt_ FCZ_ EC._
7 C,IS_ 7OUT, ITT1, TTT?_ ITT_ PSI_ STG_ ALP_ LAM,
8 MULT, VELO_ PI_NT_ PSIF_ P._pr,g _ TLAT9 TLNG, _LTF_ ATMF,
9 TWE, TW_11, TWO12, THO13_ _REF1, _._EF2_ AREF3_ STEP_ TOLl,
I TOL?_ TO,._ TOL_ TOLS, TOL6_ TOLT_ HTLI_ MTL_ HTLT,
9 HTLh_ H_LS, HTL6_ HTL7, _TqC_ _TGV9 ._TGT, _TGO, JETW,
3 ATMC, ACt, _C_ AP3_ TWC, SIGC_ ALPC, L_MC_ PSTO "r,

k ._TGDT, ALPOT, LAMOT_ MM_N_ Hcr)FF, _CKT_ _CKTT_ SPS_ SS_
5 _ALP, RLAM, YOUT_ CNV_, XK_O_ XKAt_ V_ET_ V_NC_ WOUT,
6 XI<A2 _ XK A._, PFCN, _7MI_ GRIP, TWO19 TWO2_ TWO3_ TWOk,
7 TWOS, TW06_ TWOt_t PPTF, _THEt TWDtOt Vr, AZ_ 6.r)OT, XOUT,
8 TOLS, 14TLB _ OR_, GMCI_ C_HC?t GqC_ GMCI*_ XKPT_ PITX,
9 P_EC

C_:I' COWMOMIO_TA2X/ ALD,FBPAP_OVEL,ISL_I_LOtIVACB_IV_CO_PE_I_P_OM_X_

(YI-I0)-47
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;.

I QMXS_Sc'C_SLVOUT_COPIFS_ _YNIT_TFCTPB_TFCTROtTOLNU_ TOLTWp "_
?. TPATIO_TMLOgTWLOItWTOUT_FIREtROOTW_¥CRUS c'. .J

"_ , NXFO_PRNTX_FSEC
, SOLID t _S _,S _._I_P_ SINEr_T, SAEpTS80

6 _FPF'UEL _CA _CB_ W¢'LYX _T_ RI_R3_FCI_SFC_ __[='C3 _ALr'J1 _ ,eLI'S2_J,L03_ VFLYt
7 VF'LY2 _VFL'_3
_CN = ?.
CVCI(1) =6_
CVNI(1) = _.0!.

CVNI(?) = 5,
TC.PI (_) =8,
E_'.P? (2) =_2,

ECNJ (1) = "_,

FCNI (_} = 7,
E('N_' (;_) =7.
r;IS (_') =1.
GTS (?) "-_.
TF(,_cEC.LT,7.) ._F_ = 7.
B,LPC (1.) =8 =
_,LP£ (?) =_.
_,LPf" (_t =1.
ALPC(h)=I,
_ALP(7) = O.
TWC (1) =6,
_rwc(2)=6,

TWC (_)=9, ]_
TWC_)=O,

TWC (5) =6,
TWP(6)=&,

TWC(7):6,
_;TG(" (_) =7,

STGC(3) =0,
_TGC (_) =0,
STGC (5) =0,

STGC (7) =_1.
_TC-T(2) =1.
STGT (3) =, 001
_TGT (_) =, 001
_TC,T (5) =,001
STGT (7) =1,,
_T£-_ (?) ='1,
_TGD(3)=t,
._TGD(_) =1,
STGD(5) =1o
_TGD (7) =1..
PLO = O.
_ql3, t) = O,

f,

r OPTION FO_ TARGFTING ORBITER TO APOGEE.PERIGEEt TRU_ ANONALY
C

IF( HANM,LE,._,) GO TO I _,_
U

(w-zo)-8
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__ IF(ORn(?D,LT,1,) ORB(?')=lo
ECP.I(?_) =101.
EP,C?(?) =102.
_JTGC(7) =103,
E01(2)=0,
EC?(2)=O,
STGV (7)=0.
¢;Q(]_1) -- HANH + CNV3
SQ(3,?) = HPNM _ CNV,_
<;q(3_ "_) = TRANOM/CNV2
':J;Q(.'f,_.) = COS(SO(3+'_)]
_q('_,S) = SIN(SO(3_3)]

I P.qNT I HUE
C OPTTnN FOR TAPGL:TING O_RITF.I_ TO APOGEE_PEPTGEE_ TRUE _.NONALY
C
C
P. FIXED Sf}LTO STRAPON SYNTHESIS ODTICN _'_'_'P'f_'_'__

¢I=(SOLInoLE, O,) RETURN
STGV(1) : TSBO
STGC(1.) = O.
$TGDI1} = 1,
STGT(1) = ,001
JF'_TW(1)= SZNERT * SOLIO

(': FTXED $OLIO STRAPON SYNTHE¢;IS OPTION _mw_,_e_._m._.m._.,_._
P.

RETUPN

C;

®
+

(w-lo)-9
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_. Appendix IV-11 Subroutine ITER8

4"

y : SUBROUTTRE IT_.R8
OIMENSION SKD(30)_SCOI300)_TO4(5)tTO?O(lO)_TO27(6)tT03_(6)

1 T(1/_8 (10) _TOItq (10) _T050 (10) _ T057(6)
9IMEN._ION SKfl(30)_SCR(300)_T94(,_)_TR20(lO)pTB_7(6)tTB3e)(6)p

1 TB_8 (10) _TB_q(10) _TB50 (10) _T057(6)
COMNON NSFC_T_,TR_T_(15)_V(8_)_O(731,15)_W(50)_Z(1PO)I, EC('I).qCV(X)

3 XNA_(_t_;) _XNA*(_. 15) _XNP(; )) tP._T(?_) tTWO7(?_) _TWO8 (._.5t_) ;SW(50) t

5 PR (15)
., COMMON tOIPRINX/

3 I02_, TO?Q.IO'Ig _I031,_ I032_T033_ T03_ TO35_,T036_ Z037_ TO_8 _T039 _TO_O _
Tn_I_TO_?_TO_._ _TO;h,TOkS_TO_6_ TOkT_ TO_R_ To_q_T050 _T051 _TOS_T053_,

5 T_51¢_TO55_TO56_TOST_SKO_SCO
COMMON/ORPI'NY/

5. TBt _Tq_ TFJ3_'rB_¢_ T_S_ TB6_ TEl7 _ TOlq_ T_gt TBIO _ TBlI _TBt_ _TR13_ TBt_
2 TB15 _TRI6 _TBt7 _T_181TR19_TR20 _TB21_ _822_ IB23_ IB2kt IBm5 _B26 _TB27 _

_' 3 Iq28,IR20_I_30 _I_31_IB37_TB33_,TR3_T935tTR36_IB37_TS"IB_T_39_TB_O_
'_ k. TR_I_ Tfl4? _TB_3 _TB_4t TB45_TB_69 TB4?t Tq_8 _T.q_9_ T_50 t TB51 _T052 t T053 _
.s 5 TRStc_TB55_TB56_T_57_SKB_SCR
_ C SW(2) = ? FOR CONVERGED RUN
:; C SW(2)=1. FOP LAST PASS

._- ) C SW(_) =,5 FOR IT_RATInNIF(SF(TM) ,NE, 0,) SV(6) = (SV(?) + SE(_O) ) / SV(_)
'_ TOLEP : ASS(T03_(_) - SV(6) ) / SV(6)
'_: WRITE (6_t005) SV(6)_T03_(3)_ SW(3),SW(S),TOLER

IF(An_;(_W(1)-X.t),LT.,5) GO TO 500

-:. I_(SW(_),E_,I,) GO TO 400
•¢ SW(2) = o5
-_: IF($W('_),LE,SW(;)) GO TO 70
: SW(_) = 1,

_; SV(_3) : 2,1
_, WRITE (6_1020) SW(3)

70 IF( TOLER ,LT. SW(S) ,ANO, SW(3) ,GE, 2,) GO Tr £0
"C.

_;, GO TO 11
10 SW(2) = 1.

SV(_._) = 2,1
1t T03_(_) = SV(6)

CALL PANGE
_TURN

_00 SW(2) = _.
IF(AB_(_O(19_,_t-5.).GE.._) GO TO 500
SV(_3) = 3.1
CALL I_NGE

•; RETURN
_ 500 IF( TOLFR ,GT,, _W(S) ) aRITE(6,1000) SV(6)_TO3_(._I_SW(_t,TOL_R

IF(SW(X).GT,,$W(-_)) WRITE(6_102_) SW(3) t._W(S),TOLCR
°' CALl. _uNOUT

: _.' RETUR_I
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1000 rOPHAT (126N FATLFO TO CONVFRGF - MU = ?Et6,Bt }
I 5Xyl_H INPUT TOL = FS,5_SXtTH TOL = F9,6)

J

I00_ fORMAT (/SX_tOHGT_H HU = FlO.6tSXtllHHTVOL HU = FlOo6tF_.Ot
1 _X_I_H ZNPUT TOL = FSo_SX_TH TOL = F9.6)

_02P P_HAT (/131H TTERATTON COUNTER EXCEEOFD = _o011]
_OE1 ;OPNAT (I/]tH TTFReT:ON COUNTER EXCEEDED = F_oO_

1 _X_13H TNPUT T_L : FSo_XtTH T0L : Fq.6)
£NO

0-11).-s2
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Appendix IV--12 Subroutine RANGE

_: $1)RR_UTTNE RANGEC
DTNEN_T_N VSTRL(?)_ HSTBL(5)_ H_.NTBL(7_) 9 HAAT_L(?pS)_

?. VAATSL(7,5)_ VAr3TSL(?,I3) t RAATqL(7_5)_ PAFJT_L(7_5)y
3 VATI_L(7}t HAT_L(?)_ P._ATAL(7_TI_

HART__L(?I_ P(;_TqL(_), HRATSL(7_)_ HRBTPL(7_)

COMMON N_EC,T,TI_gTS(J.5) _V(8¢$) tPJ(73_IS)_I(50),Z(tSO)_EC(3) t_V(,_)

P,?(?_, ! ;__5) _XMT{_5,5) ,A3 (12, F) ,C3 (25,12,6) ,XNAO,XNAI(I_I) r

=j P_ (lC;)
C

I_ATA H_T_IL/ 1_;0000._ 17_000., _00000._ ??_000._ 250000./
C

OATA VSTBLI ?OOO._ 8000._ qOOO., 10000,_ 11000._ 1_000._ 13000./
C

?' 9.115, _o1_5r ?.190_ _o_50_ ?._;25, _o_05, ?'._85,

_,0_5, 2o0_8, 2.0_?', _.0_;0, ?.060, ?..080, ?,105,
_,Otg, ?°020, ;-_,02,?', ?°025, _.030, ?'.032_ ?.°035/

C
OATA HAaTBL/ lq5._ EO0,_ ?00,_ 1.q7°_ 193,_ 187._ 175°,

5 Z35., 320., _I_,, 520,_ 6_0._ ?qO._ 880./
r

DATA Vt_Tt_LI _.65_ 6.00_ 8.25_ $0.60_ 1_.90_ 15./+0_ 1.8,_5r

-1o00, -1.GOt -!.00_ O,O?r t.?g_ 2.70_ ?.?0_
5 -1.,_0, -1,80_ -1.?Or -1.?.5_ -0.70_ -0._,5_ -0,70/

C
DATA VARTPL/ -177.0 _-166° 0_-?'1_. 0,-?'60. Or -30q. 0 r-_60,0r-_t6, O,

-62'.0, "7'0.0, -103.0_ -t33°0_ -167.0_ -?02.0_ -?_O.Or
3 -38°0, -kT.O, -58°0, -73,0_ "_?°_3_ "11q.gr -153.0_

-6,0, -lO.Or "_J.Or "22. Or -3?'.Or -/_6.0, -67,0
5 S.O_ _.5_ 0,, -?.¢3_ -6.0, "12',5, -?'_.5/

C
DATA RAATBL/ 0°05_ 0°065_ O,lOr 0,18_ 0,33_ 0.385r 0._0_

O.O?., 0.08_ O,JS_ 0°_, 0._9_ 0.Skr 0.7, _,
3 0.07, 0.07_ 0.07, O°11r 0,15, 9.?'_, 0.SP,

-0.0 =;, O.01r O-O_r 0.05_ 0.06, 0.098r 0._01,
50.Oe+, 0.03_ O.f)t_ -0,018_ -n.o_ -0.0_ 0.0_/

C
DATA _PTI_L/ ?._ ?..8, 3.1_ _.B_ 2,?._ ?..5_ 3°/+_ !

!
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5 #.1, 5.9_ 8.09 10.5_ 13.?. 16.1. 1_._/
¢

OATA VAT,L/ 700,., 8000., qO00., lO000, t 11000._ 17000._ 13000./
C

1 _O0000./

_AT_ PS_TBL/ qO.O, 90.09 89.0_ 85.0_ 83.0, 81.0_ 7q.5,
87,09 80,_p 76,g_ 73.5_ 77,0_ 71,0_ 71,9_

• _1,5_ 66,5_ 6_,0_ 6_,0_ 61,5_ 61,_, 62°0,
65.0, _8.5_ 55.6_ 5_.0_ 5_.5t _6.0_ 5R.5,

7 0.0_ 0.0_ 1.F_ k.O_ 8.0_ 13.0_ 19.01

nAT_ P_ITBLI 0._ _._ 6_._ 75.1

C
nATA HaPTBLflSOOO0.9 17_000._ ?O0000._ 7250_0.9

1 ?_0000._ 275000._ 300000.1

OATA HRATRL/ 7_16.§F-07_
t 7.q_E-07_ ?.q_Oc-97_ ?.qtSE-OT_ 7,95_E-07_
I 7.gq_.E-07_ _.flOOF-07_ _,OkOE-OT_

3 _o176E-07_ 5,VSOE-07_ _,5_1E-07_
O.297E-OT_ 1.1_qF-07_ 1,q69E-07_ ?,600E'q7_

_T_ MRBTmL/ 0._ 0,2SOE-02_ O,_?FE'Ot_ 0,650E-02_
n 0,800E-02_ 0,95_F-07_ 1,1COE-O?_
1 O.F77E-02_ O,60OE-O_ 0.9_2E-0_ t.tSOE-O?_

_.8_0E-02_ 1.009F-02_ t.IS?E-O?_ 1._75E-_P_

1,527E-02_ 1,6_qF-02_ 1,726E-021

P _NK _NGLE OUPING _NT_Y = PSI = $Q(10_?)
S0(10_2) = O.

100 C_NT_NU_
r OET_ZLED FLYR_CK PANGE CALCULATIONS

V$ = 5V(8)

IF(H_.GT.2_O000.) WRITE (6 _%000|
TF(H$,GT.2_O000,) N_ = PSOOOO.
G_HS = _V(101
IF(GAM_,GT,_.) WR?TE(6_OOO)

v-z2)-s4
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":'" O_N = _H(IO)

CALL TqL_O(VS_HR,VSTqL_HSTBL_HANTRL_HAN)
CALL TDL_n(VS,H_tV_TRL_HSTBL,HAATBLtHAA)
HA = HAA_GANS_HAN + HS

C
CALL T-L?D(V_,H_}VSTnL_HSTBL,VA_TDLtVAA)
CALL T_L?O(VS,HS,V$T_LtHSTBL,VA_TDL_VAB)
VA = V_A_GAH_?, • VAR_GARS + VS

C
CALL TRL_D(VS,H_V_T"L_HSTBL,RAAT_LyRAA)
CALL T_L_D(VS,HS,VSTRL,H_TBL_PAqTBL_AB)

;, _F(HA.GT.300OgO,) NATTY(6,3000)
I_(HA._T.?O0000.) HA = _OOOO0.
CALL TqL2D(VA_HA_VATmL_HATBL_PSATOL_5_)

C
CALL TqL2_fHA,P_T_HA_TPL,PSITeL_HRATBL_HRA)
_ALL TqL?O(HA_PSItHARTPL_PS_TeL_HRRTBLtHPq)
RR = HRA_VA_?, �HRfl_VA

: R = 60._OR_ + OA + RP + S_(_Ot_)

C" .'" C Sq(IOtX) IN A FLYBACK ADDITIVE _ANGE FACTOR TO ACCOUNT FOR THE
C F_N_TF T_ME _EOUIREO TO A_CONPL_M VARIOU_ REENTRY MANEUVERS,
C ORNG _ THE NUNONIC _NPUT ZN OATA2_
C

: _FISM(q).NE, I.) GO TO 10

5_(15) = R
C

RETURN
C
C CORREPT FG RANqE _REOTCTION FO_ VG CONFIGURATION

I0 5_15) = R_(O,??_OlS_(q))_'O,?5
_ETURN

C
_00 CONT_NIJF

C FLYRAC< eANGE _ FUNCTION OF _TAG_NG Q ONLY
C
C SoECT_L FLYqACK RANGE COMPUTATION FOR N$C
c Vq(_5,t] = LOG('IO) _ <TAGF

RNG = -DS.915_VO(?5_I) + _O.n
C
C Sq(lO,_) IS A FLYDACK ADDITIVE OANGE FACTOR TO ACCOUNT _OR THE
C FTN_Tr T_N_ REqU_REO TO ACCONPL_SH VAR_OU_ REENTmY NANEUV_R_.
C ORNG T_ THE NNEHON_C INPUT IN DATA2,

_N(151 = FLYRACK RANGE
_i_ 5.(15) = _NG + S0(10,3),,,:.

!
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_FTURH

_00 CONTINUF.

r FLYPACK RANGF = CON,_TANT = _Q(iOt_) INPUT TN DATA?
SW(_5) = $Q(109_)

P

_Off CONTINUF
r, cLYPACK RANGE = TIP
r £W(10} = P,ENT_AL ANGLE F_OM LIFT OFF TO STAGING
r' £O(J_l) = IIP P.C'NT_AL ANGLE FROM _TAGING TO IMPACT = ?(Bq)
r ._0(10_) : _DDITTVE RAN._F _ACTOQ (DATA? INPUT)

rPETllOH
r

_00 CONT I_LP.+/I
r '''" _E_'_BACK T_AJF_',10_Y TO BF. NUMERICALLY INTEGRATED '_'

_(_B) = 2.1j,- i

j" oETUP N
r -

1000 cOPHAT(7_H STA6INC- ALTITUnE GREATER THAN ?.gOOO0 FT - FLYBACK RAHGF.
I EOUATION.R INVALIf_|

_,_00 FO_MAT(68H STACIN(;, _AMMA GREATrR THAN lk OE6 - FLYPACK RANGE EQUAT

ttON'= INVALID) ]_00 rOPHAT(T3H APOGE_ ALTITUDE GREATER THAN 300000 FT - FLYBACK RANGE
__OUATION_ INVAL TrY)

r'ND

0

([Y;.12),-s6
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Appeadix IV-13 Subro,,tine TBL2D

C:. SHBROUTINF TBL XTBLtYTRL ZTBL Z)
20(X,_Yt t 9

P,

C ? DIM_,_IONAL TABLE LOOK-UP
P,

DTHENSTON XT_L(7] _ YTRL (7)_ ZT_L(7t?)
K = P

O0 t IT=_ _
I=II

I_(X-XTPL (1)) 3_Ztl
' CONTINUF

Gn TO
_ K= J

G_ TN
.X SC_L% = (X-XTRL(I-I))I(XTnL(I}-XTBLII-I})

W r30 5 JJ=?_7
J=JJ
I_(Y-YTRL (J]) 7,6_5

5 CONTINUE
GO T_ ?

6 SCALP = I,
Gn TO

7 SCALP = (Y-YT¢_L(J-1))/(YTBL(J_-YTBL(J-1))
8 IF(K-I] 9t10_9
9 ZJ = 7TBL(I-ltJ-1] ,I. SCALt_(;_TBL(ZtJ-1) - 7TBL(Z-I_J-t')]

Z2 = 7TBL(Z-I_J) • $CALI_(ZTqL('[tJ) - ZT_L(Z-ltJ))
Z = 7J. + SCJL?_(?? " 71)

C I:: RETUPN
10 Z = 7T_L(IpJ-t) + _CALr_(TTBL(I_J) - IT_L(I_J-I]]

C
RETURN
ENO
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GOC-OBBTO-O02
Appendi): IV,-14 Subroutine SUMOUT

(_. $Ut_ROUTINE SUF_OUT
REAL LgOOYO_,L9OT)Yq
DTMFN_ION SKO(_O) _SCO(3BO)_T04(5) tTOZO(10)_TO27(6)I, TO3k.(6)

I TO_8 (11"]1 _To_.q (iO) _T050 (101t _TO57f6'J
DIHENqTON 5K,_(_O} _SC_(300)_T_(6) _TB_O(tO} _T_27(_)_TR3k(6)

1 TB_8(IO}_TBt,9(1. n}_TnSO{lO)_TB57{6)
CONMON N_;EC_T,_R_TS(151 _V(85) _Q(73_tS),W(50)_Z(120)_EC(]} 9CV(_)

5 °S(15)
C.OMMON/f)RI_INX /

I TOI_TO2_TO3_TO_TOS_TO6_TOT_TO_TOgsTOIP_TOII,TOt_TOI3_T01_

3 TO?_, IOPg, IO._O _IO_.i,IP32, TOX_ T034 _T03._ T036 _I03l _TOmB _.r039 _T04O _

TOWI,TON? _TO_ _TO_W,TOkS_TO_6,TO_t TOWS_ TO_q_ TOSO_TOSI_TO52tT053_

B T05_ _TO_ _T056, TO57_SKO_ SCO
COMMON/OIRINY/

! TB1, TFI?,_TB_, TB_ _TB_, TR6,_TBT, TB_ _T99, TBIO._ TBtl _T_'L2 _'rB13_ TBI_
2 TRi. _ _TPlF. _TBi7 _TBiS_ TBIg_T_20_ TBZt_IR22_ IB?_]_IRZ4_IBZS_IB_S,TB27_
.X TBZB,I_2?_IB_O _ T_3t_ IBZ2_TBX"e,TR3k_TB35_TB36_IB_7,TB38 _,Tg39 _TB_O

TB_I _T_ tTB_ _Tq_t T_k5 _TB_t6 tTRk7 _T_8 _TB_gt TBSO tT851 tTBF-_ T853 _

5 TRSq, TI_55 _TRS6 _TB57 __KB_ SCB
Cr)MHON/T_MP/HGROSO _OTTBT _#FUOX9 ,TBTO _RTTOT

; C_MMONI,cUNVW/WOP_ WA_FU_It WCUOXB _WORYB sWGRO_B _WOTHB; t V_UTKq_VOXTKB_,VOTHB_VBODYBtVABFUB_
? LB_DY_ _SBODYB, SPL ANR _WOVRSB,

I WPAYLO_WDRYO_WOTMO_ WARFUt_
2 VFUTKO_VOXTKO_ VCaRO_VOTMO_VqODYO_
3 LBODYO,_,RBODYO _SPLINO_WOV_SO

4 ,WOR RTO _WOR8TB _W_TRNO _WRTRN_ _WENTRO_ WENTRB _WLAN .rib_WL_NOO

5 t H_,O_ITO_W_ONTR
IFIRF_ = $F(5)

FRANK : WFUOXO - WOP
TW_R._ : OTTOTIWGRO_O
WORYT = WD_YB + W_YO

WGROSV : WGROSR _" WGROSO
Vc_OP_ = VFUTKO + VOXTKO

VPROPR = VFUTK_ + VOXTKB
_0 TVANO - OTTOT/TOR6

TVAUO : TVANO _ _E(_)
TVANR = BTTOT/TB'_6
TVAUP = TV_NB _ 5E(37)
T_LNO : TVANO _ _;E(3P)I$_(3O)
TqLNR : TVIiNB _ _E(31) /$E(29)
TSLUO : TV_UO '_ _E(36}ISE(3_)
TqLtJR : TV,IUq ',' SE(3.c;)ISF(33)
_ : 1,
IF(qFf_.lt,EQ, O, ,OR,IFIRE,EQ,?) X = O,

-', TVIiN : tqTTOT _ )t + RTTOT

t.
I
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1

_PVAN = TVAN/ND_TN
"" T_LN = TSLNO _ rq36 • X + TSLNB _ TB36

q_LN = T_LNIWDOTN
TVAU = OTTOT _ X _ _E(38) �BTTOT_ 5E(37)
WDOTU = TVAUO _ X _ T036 / SE(_) + TVAUR = TA_6 / SE(t3)
_PVAU = TVAU/WDOTU
TSLU = T_LUO = TO36 _ X + TSLUq • TB36
_P_LU = TSLU/WnOTU
N_P_ = FRANK �q9(_7_)
WnPTX = HFUOXq _ _n{37,4)
WqPTX = NFUOXB 4 _0(_7_5)
_roPIE=qV(_q)+,1

qo 900 I=J_NCOPT _
WQTTE (6ylOOO)
CALL DATE

WPTTE (6_1005)
WqITE (6_1010)
W_TTE(6,tOI1) WFIJ_XP_ FRANK

WRITE (&_tOl2) SQ(37_5)_ SQ(37_)
W_ITE (6_10t5) WqPTX_WOPT
W_ITC (6_1070) WOP
WR_E {&_iO_) WqPTX_WOaTX

W_ITE (691077) WAPFUB _WABFUO

W_ITE (6_1030) XPAYLO

W_IT_ (6_0t5) W_RY_WDRYO _WO_¥T

', 7):_ WPITE 16_I0gi) WqONT_WCONTO
W_ITE (6_10_0) WOTHB_WOTHO

:_j WPlTF (6910_5) WGROSB_WGROSO_WG_O_V
._ W_ITE (6_1170) WOR_TO

_ WRITF (6_117S) WRTRNB_WRTRNO
WQITE (6_1t80) WENTRB_WENTPO
WPITE (6,118S} WLANOB_WLAN_O

'_ WRITE (F.IO_O)
:! W_ITE (6_105_) VFUTK_V_UTKO
'/ WPITE (691060) VOXTKB_VOXTKO"_

;,. WPITE (6_106_) VPROPR_VPPOPO
W_ITF (6_ 1070) VCARO
WmITE (6_1075) V_THRgVOTHO
WRITE (6_1077) VnODYBgVBODYO

WRITE (6_1080}
WPITE (6_108_) LPOOYB_LqOD¥O
WRITE (6_lOqO) SPOOYR_SgODYO
W_ITE (6_10q_) _PLANIBtSPLANO
WOTTE (6_1096) Tq_6_ TO_5

:. W_ITE (6,1100) W_VPSB_WOVRSO
WQITF (6_1105)
WPITE (6,1110) TWORB_$V(t3)
WRITF (6,11_1) Tq36_T036
IF(SF(21) ,EO,_, ,OR,IFIRE,EQ,_) GO TO 200
WPITE (6_1117) T_LNB_TSLURtTSLNO_TSLUO_T_LN_TSLU
W_I_E (6,1113) TVANB_TVAUq_T_ANO_TVAUO_TVANtTVAU

(F_.,14)--60
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( W_ITE (6t1115) $E(31) y ._E135) _ SE(3Z) _ 5F(36) ,_PSLN_ ,_PSLU
,.: WRITF (6t1120) SE(29) t SE(33) , SE(30) , $E(34) 9$PVANp<_PVAU

G{) TO -_?0
C NO CRO_SFFEO

200 W_ITE (6_7117) T_LNBtTSLUBgT_LN_TSLN_TSLU
WRITE (6t_113) TVANBtTVAUB_TVAN_,TVAN_TVAU
WRITE (6_7115) SE(31) _ SE(35) , $E(32) _SPSLNySP._LU
WR_TE (6_2120) SE(29) t SE(33) , SE(30) _SPVANySPVAU

2?_0 WRITE (6t1125)
WR,'fTE(6_1126) T93k(3)_%V(6)
WRITE (6,1128) SO (1(,_1) _ SO(t_, "_),SQ (1_2)

T. WRITE (6,1177) SE(9)
- WRTT__ (_ 1170) SV (12)

WRITE" (F_ 1135) SV(8)
W_,ITF (6_ 11_0) $V(9)
WRITE (_t]145) SV(IO)
WRITE (6_1150) SQ(I_,_)

: WRITE (6_1160) .SQ(1S_3)
WPITE (_1165) S0(15_1

_: .WRITE (6_11q5) SW (1._)

_ P, FIXED SOt'IO STRAPON RYNTNFSXS O_TION ____m_

_; IF(_qf_Ott).LE.O.) G_ TO qoo

* _',': C FTXFD _nLIO ST_APON SYNTHFSIS O°TION _,_v_vv_vvv_vvv_v
C

., qO0 CONTTN'IF

WRITE (6+1000)
i C_LL nATF.
, WRITE (6_7000) _Q(36tl)

W_ITE (_t3010) _C1(36t_.)
WRITE (6_3015) SQ(36_3)

" WRITE (6_3070) _0(36_)
W._ITE (_3075) SQ(36_5)
WRITE (6_3030) 0(62_1)
W_ITE (6_3035) O(_St_)
WRITE (F_30_O) 0(35t_)
W_TTE (6_30451 SQ(37,1)
WRITE (6,,_0_6) $Q(37_._)
WRITE (6_30_0)
IFLY --" _0(19,5)
GO TO (qIo9920tq30_9_Ot950)_IFtY

910 WRITE (E,_705S) ,_W(q)_O(lO_2)
GO TO _60

9PO W_ITE (E_3060) ._V(121
GO TO q60

930 WRITE (6t306S) SQ(IO_X)
GO TO 9_,0

9_0 W_ITF (6_3070) ._W(lO)_,_Q(t2_11
_' GO TO 960

_V-14)-61
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qso WRITE (693075) SV(k_) --_
WRITE (6_3080) V_(33_3) _J

W_TTE (6_30Q0) 7(g5)
W_TTE (6_30q5) 7(_)
WRITE (6_3100) 7(_)
W_ZTE (6t3105) 7(6)
W_TTE (6s3110) 7(qk)

q60 ZFUL = _Q(3?_1)
GO TO (q65_qTO_qTF) 9IFUL

qE5 W_ITF (6,3115) qW(15}
WOTTE (6_31_0) SW(_?)

WQITE (6_31_5) Sw(11)
WPITE (6_31X0) £W(t4)

WPTTF (6_X1_0) S_(37_4)
W2 = WABFUq - _n(3_pW)
WPIT_ (6_31_5) W_
WeITE (6_315P) WAPKUB

GO TO 980
q7_ WOITE (_3160} S_(IB_

WRITE (6,_175) _0(37_5)

WPITE (6_180) _Q(33st)

-,,,,,

W_ITE (6_31_0} S_(32_3)

WQITE (F_3185) SQ(33_2)

WPITE (6_3275) _(35_1

WRITE (6_3710| Sq(37_4)
WRITE (6_31_) W_FUR
WOITF (6_3X59) KCB(_I_)
GO TO 980

o?_ WRITE (6_2_) _W(I_)

WRITP (6,3t75) _(32_B)
WPITE (6_323_) _q(_3)

W_ITE [6,3_W_) _Q(3k_l)

WRITE (6_5_) _q(3_9_)
WRITE (6_3180) S_(33t_)

WRITE (6_3tq0) _(33_k)

WPITE (6t3195) _q(3_?)
WRITE (B_32flO) 5q(3_5)
WRITE (6t3ZO_) _Q(_5)

WRITE (6_3Z_fl) Sq(3_5)
¢/,

(W-14)-.6_.
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WRITE (6,3_50) 5Q(_4,3)
WQTTE (6;3_60) SQ(35,1)
WR_TE (6_71_5) SQ(33_2)

WRITE (_,3135) Sq(lOy_)
WR_TE (6_3210) SQ(3_)
HRIT_ (6_3150) NARFUB
W_TF (_t_155) _CB(21_)

9_0 CONTTNUF
_FTURN

1000 FORHAT(|Hl_25X_31HSPACF _HUTTLE SYNTHESIS SUHHARY)
1005 F_RM_T (_7X_TH_OO_TERllX_THOR_TTERtlX_THVEM_C_E/)
1010 FORH_T (12H HEIGHT (Lg))
1011FORMAT{3_N PROP_LLANT_ ASCENT LESS _F12,0_ FIO,O)
1012 F_RNAT (?TH PROPELLANT_ASCEflT FP_F17.0_F18.0)
1015 FORMAT(_OH PROPELLANT_ A_CENT TOTAL F1_0012_18®0)
1020 FORMAT (36H P_OPELLANT_ ORBIT NANEUVFP 8X_F18.0}
1077 F_RMAT (?6M FLYBACK FUEL 3FrO.O)
10_5 FORMAT (26H PROPELLANT, TOTAL 3F18,0}
1030 FORMAT (?6H PAYLOAD 1BX_2FI8.O)
1035 FORMAT(?6H STRUCTURE 3Ft8.0)

10_0 FORMAT (_6H OTHER 3F18.0)
10_1 FORMAT (26H CONTINGENCY 3FiB,O}
10_5 FORMAT (?6H TOTA_ 3F18.0)
1050 FORMAT (13HOVOLUHE EFT3))

1060 FORMAT (?6H OX_OITER TANK 3F18.0)
]0_5 FORMAT (?6H PROPFLLANT TANKS 3F18o0)
1070 Fq_HAT (?6H PAYLOAD 18X_FIB. O)
1075 FORMAT (_6H OTHER 3FIB.O)
1077 FORMAT (_6H TOTAL 3F18.0)
10_0 F_RHAT (Off GEOHFT_Y)
1085 FO_HAT (26H LENGTH EFT) 3F18.1)

lOqO FORMAT (?TH BODY _FTTEO ARE_ EFT?) F17.1_2F18ol)
1095 FORMAT (?�H _OOY PLANFORH A_EA EFT2) F15_l_2F18°l)
10o6 FORMAT (33H THEOrETiCAL NIN_ A_EA (FT_) Fll.l_lB°l)
1100 FORHAT (_3H HING LOADING (p_F) F21.I_F18ol)
1105 FORMAT (_lH PROPULSION)
1110 F_RMAT (?6H THRUST-TO-HEIGHT 18X_2F18o_)
1111 F_RMAT (_6H NO. OF ENGINE_ 2F1_.0)
1112 FORMAT (?6H SL TH_UST/ENG NOH/UR _2(FtO°O_IH/_FT,O)

I F9.0,t_/_F8.O)
1113 FORMAT (P6N VAC THRUSTIENG NON/UR_2fFIO,O,1N/_F7.0)

1Fg, O_tH/_FO,0)
1115 FORHAT (?6H SL ISP NON/U_ _3(F12,1_lH/_F_.I) )
1120 F_RMA_ (26H VAC ISP NON/UP _3(FI2.1_IH/_F5.t) }
1125 fORMAT (11HOTRAJECTORY)
1176 FORMAT (26H MASS RATIO 2F_8°_)
1177 FORMAT (3SN HAXIMUM DYNAMIC PRESSURE (PSF)27X_FtR.t)
1178 FOqNAT(3kH CHARACTERISTIC VELOCITY (FPS)3X_FY.O_2Ft8. O)

1130 FORMAT (35H STAGING OYNAHIC =RESSURE (PSF)27X,2FIB. O)

(IV-14)-63
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1135 FORMAT (3BH 5TAG]:NG VFLOCITY (P_LATZVC) (FPS)2GX_,F18.0)
:" 1140 Fn_MAT (T5H _TAG_NG ALTITUDE (FT) 27XtFIB,O)

; 114_ FQPMAT (;IH _TAGTHG FLIGHT PATH ANGLE (_ELATIVE) (OEG)iSX_
1;'18.3)

1150 ;_lPMAT (_OH TNJECTTON VELOCITY (INERTIAL) (FPS) 4X_F18,0)
115_ FOPMAT (35N INJeCTiON ALTITUDE (FT) 9X_?F18.0)
116P Pr, pMAT (;DH T_J['CTIr_N FLIGHT PATH ANGLE (INERTIAL) (DEG)F13,3)
116E; PO_HAT (35H TN,tFCTION INCLINATION (DEG) qX,?F18,Z)
117n FORMAT (_6HO TN ORBIT 18X,?_'18,0)
1175 FORMAT (_6H R_TURN CONDITION _FIR.O)
1180 _O_MAT (26H ENTITY _F18,0)
11_5 FOPPAT (_6H LANDING PF18.O')
119_ Fn=MAT (_6H_FLYn_rK RANGF (N HI) F18,1)

' 1200 FORMAT (2?qO_OLIr) AUGMENTATION _Fb,.OtIH SOLIDS_?XtlBHPROPELLANT
1WT.= FB,0_2X,IOHI:NEPT HT,= FB,0/

l_X_ltHTOTAL NT° =Fg.O_SX_tlHEXIT A
._ "_RFA = F6.0_SX_I1HPURN TIME =FS.O/

h I_X_SH_SP =FT.2t 5X_16HVAC THRUST/
_ENG= FB.O_H + (,FI.0_DH • TIRE ) / I_X_tSH_L THRUST/_NG = FD,0)

_117 FORMAT (_6H ¢;L THRUSTIENG NOM/LIR
1 PJO.O_IHItF7,0_Cll),O_tH/_IX_ Fq, O_IH/,_FB,O)

-_ :_11_ FC";-:AT (?6H V_,C THRUST/ENG NON/UR t
1 FI_.O_tH/_FI, O,FIO.O_tHI_IX_ F_.O_IMI_FS.O)

: "_115 FOE'MAT (?6H _L _P NOM/UR

'00_ POPMAT (T_HOr)RAG LOSS AT _TAGING = FIO,?) 4_
'010 #ORMAT ('_H C,RAVTTY LO_S _T _TAGING = FIO,_)

_ _015 F_PMAT (,3_H DRAG LO_S AT INJECTION = FIO.?)

_090 FOPM4T (3t_H GRAVITY LOS_ AT INJFrTION = Fro,?)
_I _075 FOPMAT (_teH MISALIGNMENT LO¢;_ AT INJECTTON = Flq._)

-i _0"I0 CORM._T (11HO_ITX = E16,7)
:ii "*035 F_RMAT (11H SAL_(=;) = E16.7)
! =_40 FOPMAT (11H PSIqT(5) = E16,7)

_045 F_MAT ('_OH r_r_O_TrR _URN TIME (_FC. 2_ = F?,2 )
.; ":'046 I:'OPMAT (33N ORBITFR BURN T_HE (.S;EC, 5t6t?) = F7,2 |

_0_0 P'OPMAT ( 9NOFLYRACK )
_055 FOPMAT (_N OETAILEO @ANGEr CLV_ = E16.Z_SXtt2NBANK ANGLE = F7,2 1
_OEO Ff)RMAT (27H F(D _T_GE)_ Q AT STAGING : F1_.3)
_065 F_MAT (17H CON_TBNT_ D_NG = F10.3)
_070 FOPS*AT (_H IIPt ('ENTPAL ANGLE = FB,_SX_SH ZIP- FB.2)
"*075 FORMAT (38H NIJMEOICAL INTEGRATIONt MAX. LOADING = F7,3)
_980 FOPMAT (SXt6HTLAT = F8,7)
_85 CORMAT (SXt6HTLNG = F8.3)
30qO FCII_MAT (SXI._;HSUPFAf:_ IPAN_ = F9.3)
"_0c5 FOPNAT (SXtOHALTITUOE = F10.1|
_100 FnPMAT (SX IOMLATZTUDE = FB.31
_105 FORMAT (_X_ltHI.ONCITUDE : FO,3t
"1110 FnPNAT (SXtlSHAZlMUTH DIFF. = F8.31
_115 FOPMAT (16HOCRUI_Ft RANGK = FB,?)
_1_0 FOPMAT (SXt_;HSFC = F()e_)

([V-14)-64
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C _t_5 FORMAT (5X_SHL/O = Fq,k)
3t30 FORMAT (SX_17HCPUISE VELOCITY = F9,2)
3135 FORMAT (5X_6H_PNG = F9,2)
31_0 FORMAT (SX_?HHFLYX = FO,?)
_'1_45 FORMAT (_X_t3HCPUZSE FU_L = FRO,2)
._150 FOI_MAT (SXtlI4HFLYBACK FUFL = FIO.2)
3155 FORMAT (SXtlOH C(21k) = Fq.5)
3160 FORMAT (27HOPERCENTAGE HEIGHT, OANGE = F_.?}
_165 FORMAT (SX_HCA = FR.k)
3170 ¢'OPM/_T (¢JXtSHCR = FO._)
$175 FOI;_HAT (_)_tSHOT = F9.2)
31_0 FORMAT (SX_;HQ1 = F9.; ))
31_5 FnRMAT (SX95HP._ = F9,2)
;31q0 FORMAT (_XtSHRFCZ=FO._)
31q_ FORHAT (_X_SH_,LO_:FO._)
3200 FORMAT (SX_6HVg'LY2=FO.k)
3205 FORMAT (SX_SH#_ = F9.2)
3210 FORMAT (5)t_I_HNFLYX= F9.2)
:3215 FngPMAI" (SXZOHIOLE OE_P.ENT FU_L = Fq.2)
32_9 FOI_HAT (SX?OHCRU]:SE FUEL ICE_GHT = F10.2)
_27_ _'ORM_T (SX_27HgINAL qESCENT FUEL HE_RHT : F9.2)
3230 FOI_MAT (_.THOBREGtIET_ RAI_._E = F9.2)
32._5 FORMAT (_Y_?HSFC1 = Fc _._
_Zt,.,.O FORHAT (RX_THSFC3 = F( _.
32._+5 FqRMAT (5)f_TMA191 = gO° ..

_ 32_0 F_I_MAT (5X_THALI_3 = Fq°k)_55 FORN4T (RX_THVFLY_= FO,_)
3_.60 FORMAT (SX_THVFLY3= FO,_)

END

©

(1"V'-14).-65
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Appendix IV-15 Program GTSM

'_ C OVERLAV (TTS$ t :_,pfl)C P:_OI;RA_ GTSM
SURROUTrNE GTSN
0 TMEN'::;'[ON ICV(3)
COMMONNSFCtT,tRtT$(15) _V(BS)_Q(?3tlS)tW(_O)tT(I?O)tEC(3)tCV(_)t

3 XNA2(__5)yXNA3(2_)_XNP(_)_P_T(_SttTND?(25,2) _THOB(25p_)ySW(SO)

5 PS(I_)
1001 FO_,MAT(53HO *_ ,:_' VEHZCLF ATTEHPTED SUBTERRANEAN FLIGHT ee_,_)
1007 Fr)RHAT(36HC _'_'_ TABLE ARGUHEMT ERqr)R _'_P_)

IF(_V(_),GT,loE) GO TO 1/4
KA = t_
K_l = 1.

L_FC = TFZX(_;Vf36))
GO TO t_

lt_ g_ : T_'IX(SV(36)} 4. 1
KIll =
KT? = q.
L._EC = ?FIX(V(e))

15 W(.X6} : .1
V(59) = O,
V(6_) = O,
O0 _0 k_Z--KII_K_?

V = o6

L_3 _(T) = *1
IFfVQ(?8_KI).GT.oS) GfJ TO _0
IF(VO(]?,KI)-,5) 10_, 10, 41

_0 O0 39 _=1_2_
X5 V(k( $XVO(K_KT)

DO 3_, <=75,28
_6 V(K+??) = VO(K_<I')

On 37 _<=29,3t
.37 V(K+?8) : VO(K_KI)
_1 O0 38 _=32_3_
"_8 V(g )`VCI(I(,_K_}

V(qO) = VO(_S_(X)
DO "_q K=1'_7

14(2_) = _O(_K1 r')

"L(xS) = WO(IO_KI)
I.';LCT = TFIX(VQ(?8_KT))
IF(I_LCT.LT.I) GO TO 10

II,_C = IFIX(V(K+_3))
JJ_C = I_SC/IO0

C _ _CV(K) Z$ TNE K'TH PRTNARY CONTROL VAPI&BLE SECTION NUHBER _'_
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.C

'.'-

_(, _CV(K) = IISC - JJ$C_IO0 "_
.{i GO TO (111, t?.p13,t2_l_t12tJ?112}_ ZSLCT .J

tl KeRG = ICV(1)
GO TO t8

17 KARG = NINOIICV(L)_ICV(2))
GO "1"0 18

13 KSRG = MINO(ICV(i]tICV(2)_ICV(31)
18 IF(KARG.GT.L,_EC) CO TO q97

: 1<8 = Ka_G - 1
TP(KBoLT,KA) GO TO ._L9
W (7) = 1.1r

W(8) : ,1
T99B = I

• _ 56 _,ALL TRAJB(JFLAG,K_KB_KI)
•_ TF(JFLAG,LE,O,ANg,I998,LE,t) GO TO 5_

GO TO (55tclqs)t Tqq8
" 55 Tgq_ = ?

_W?. : SW(2)

_W(_) : $.
GO TO 56

_' _ KA : KB + 1

._ TF(KA,GT,L_EP.) Cr) TO 999
_ W(9) = .1
_. lq W(7) = .1

GG TO (2J. t37_33_'_2_3_33_33,_3)_ ISLCT
21 W(_) = 1.1

:,_ _oC, : V(20)
KP = IFIXfARG)

],•: T_(KB.GT,LSEC) GO ?0 (_97
C_LL XNFWI(J_LAG _19KA _K_KI)
GO TO _q

3? W(8) : _,1
A(P(;, : AMAXI(V(?Ot_V(?I))
C,O Tn 31

'! ]7 W(8) = 3,1
A._G = AMAXL(V(POI_V(21)_V(22))

" X1 KB = II:'TX(AP,G)

-: TF(K_.,GT,LSF.C) CO TO 99?

r GO T_ (21_27_73,_2_Z6_77,27)_ ISLCT
r ?2 P.ALL XNEW?(JFLAC,_192tKA_KB_KI)
r Gn TO 28
£ 23 _,ALL XNEW3(JFLAC,_I_2_3_K_KBtKI)
.r GO TO 28

2_ q4LL XNEWk(JFL_G_I_?_K4_Kq_KI)
GO TO 28

f" GO Ttl 2R
P ?6 CALL XNEW6(JFLAGtl_2_3_KA,KRtKT)
r GO 1"0 ?g
C 27 CALL XNEWT(JFLAC,_It_3_K_tXB_KI|

26 P.OFITI NUE 0

(IV-15)..68
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_:'_+:__C WI?)=I.1IF(W(_O)'GT''_)W(36)=1.1
";+ ITPIP = 1

ZF(JFLA_oLEoO.AND,W(36),LT.._) GO TO 50
ITeIP = ?
SW2 = $W(2)
_W(2) : I,

50 CALL TPAJ_(JFLA_tKApK_gKI)
GO TO (5T_8), ITRIP

_8 ITRIP = I

: .¢;_' I_A = Kq 4" t

_,_:, IF(JFL_G.GT,O) 60 TO 998
'" I_(KA,GT,L_FC) GO TO 999-_-

,' tO Ct)NTINUF
:" 9Q7 W(7) = _+14_
_'_ W(8) = .!
,'-. IF(KA.qT.L,_FC) GO TO 99g
_' W(Q) = ,I

•_. IOq8 = J
_ 51 CALL T_JJO(JFLAG_KA,L._EC_KIi

IF(JFL&r,.LE.O.aNO.IRgS.LF.1) r,O TO 999
_' GO TO (_pgqS)_ tqq8
"" 5_- Iqg8 : ?
._ SW_) = SW(2)

+ _. GO TO 51
gc)_ I99_ = 1

=_ W(._6) = 1,1
.'_ Ir'(?(_).LE'.-IO000.) W_ITEf6_J.O01)
: IF'fZ (8) ,GT,-IO000,) W_I_TE"(6 _100_.)
.+. 9<)9 RETUPN

END

-.? J

O'v'..;5)-a9
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.... Appendix IV-16 Subroutine CNT%_. f:."C-9_e_Tu-O02

C" SUBROUTTMIf CNTVQ ( ITYPE _LCV)
"" OTMEN_IOtt SAVE !3)
:' COMMON N_EC_T_TR_TS(tS)_V(851,q(73_lS)tW(50)_Z(120)lEC(_ItCV(3)

t VO(_,_ttWO(t3,_)_XMl(l_l)yAI(ttl)_Cl(i,I_l)tXH_(25_S)_A_(l?.,5),
? C?(2_,l_5)_XH3(25_,S)_A._f12pS)_C3(251,1._,_)I, XNAO_XNAl(1_l)
3 XNAY.(_5)pXNA3(?_5)t'_NP(_)tPST(?5)tTWOT(25p2) _T_:_8(2_t2) tSW(50)

5 0S(15)
I_E_, = IFIX(V(LCV+II))
IP_R = IFIX(V(LCV*I0))

M_EC = 0
L<;EC = 0

:_ K_EC = 0
J_EC = 0
IFIISEC.LT.tOO) GO TO 51

14R6 : TSEC - _$EC'100000000
LSFC : I_RGIIO00000
I_eG = I_RG - LSEC'_IOOPO00
KSEC = I_RGIIO000
IA_G = 7_RG - XSEC_IO000
J_EC = IARGIIOO
I_FC = ISRG - J_£C_100

: 51 GO TO (1_12_13,1t)_ TTYPF
I1 IF(ISEe.GT.O) GO TO ?0

CV(LCV) = V(IPAP)
:-_. GO TO _'1

: ?O CV(LCV) = O(IP_P_TSEC)
IF(MSEC.GT.O.AND.ITYOE.LT._) OM = O(IPAR_qSEC) - Q(ZPAR_TSEC)
TF(L._.,C.T,O,ANO,TTYP_,LT,_) f}t = O(IPAR,LSEC) - O(IPAR_ISEC)
IF(KSFq,GT,0,AND,ITYPF,LT,Z) 0_' : q(IPAR,KSEC) - Q(TPARtISEC)
Ir(JSEC,_T,0,ANO, ITYPE,LT,2) DJ = O(IPAR_JSEC) - Q(IPAR_I._EC.)

_t IF.ITYPF.GT,]) GO TO gQ9
S_VE(L_,V) = CV(t_V)

GO TO qQ.q

17 I_(I._E_..GT,O) GO TO 30
V(IPAP) " CV(LCV)
GO TO _qq

,'40Q(IPAP,!._£C) = CV(tCV)
Gn TO 50

tX IF(ISFC.GT.O) GO TO _0
V(IPA#) = SAVE(LCV)
GO TO gqg

_0 Q(TPA_,TSEC) = SAVE(LCV)
50 IF(MS_'C.GT.O) q(TPARtMSEC) = O(IPA_ISEC) �OH

¢F(LSFq,_T,O) q(IPARtLSEC) : o(_PAR_I_EC) • Ot
IF(KSF_,,GT,O) Q(IPARtKSEC) = O(IPAR_I_EC) �OK
IK(JSEC,GT,O) Q(IPAR_JSEC) • O(IPAR_SEP..) 41.DJ

99q RETURN
EI_I1

(IV-Z6)-71
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GOC-OBB7O-O0_

:':_ Appendix IV-_7 Subroutine XNEW1

C:' SUR_<OUTTM_" XNE_I( JFLA(;,, ICVt Ka _Kq_ KI)
: C GEN_PIL (1_tl) NENTON-P, APH_;ON TTERATION SCHENE

COMHON NSEC_T,_P_TS(15) TV(85) Iq(73_15) iN(50)_Z(t_O: tEC(3_ _CVT3)

TNOQ (_5t?) _PT (ZS_) _P_T (25_) _XNPT (_) tSV (_0) tSQ(_O _5) tSE (_O)
5 _R (151

lOOt FO_H_T(_tHt _'_* SUCCE_'SFUL CONVE_GF._CE IN XNEIAt _'_)
1002 FORMAT(66H1 _'_'=_' FXCEEDED H=X_NUN M.U RE_ OF ITERATION_ IN XNE

:- 1003 FO_HaT(_OH1 .4_v. CONTROL VariabLE EXCEEOEO LINIT XN XNEH1
• l'_'_'_,IIIIllX_1_H CONTROL VeR?_nLE _1_3H =,_E17.8_#X_,IOh L_N_TS =_

2E17.8,WH TO_E17, 8)
100_ F_)_M_T(7OH1 Av_vv FND CONO_TTONS A_E _NV_RZ_NT TO CONTROL PAR/_

_, IHFTERS _ 1
HP,YC = IFIX(V(ICV+56))
IP,¥C = 1

_R_,=FV (2etl
; JFLAG - O "
_- W(IO) = ,1
:: W(11) = M(!I) + 1.

:, CALL P.NTVR (1_ Z_V)
_,: CALL T_JE_ (KFL AG_KA _K_KT )

Xt = #V (_CV)

• A:_L = Yt - V(T_V+St)
IF(W('_r)).GT.,5) t';O TO 999

_. ZFfKFLAG.G?oO) GO TO 11
; IFIAR_(aRGt).LE.V(ICV+31)) GO Trl 12

X?.=X1 -APG1/,_V (2_)
CV(ICV) = X2

'_ CALL PNTVR (2t'[CV)
C_LL Tq_JR (KI:'L AG,_KA _K_ _K_ )

• Y? = F.C(_r'V)
, AR_ = Y2 - Y(ICV+SL)

IF(M(_.q).GT..SI GO TO 999
IF(KFL_G_C, ToO) GO TO tl

AqG= (Y_-¥1) / (X_-X1)
IF(A_$(_RG_).LE.V(TC_ )ØTO 12

PP.c'nTcT NEW VALUE fOR THE' P,ONT_OL VARTA_LE
1_ CONTZNUF

ARG= (Y__-Y1) / (X2-Xi)
ZF(A_(_RG).LT.oO00000_) _0 T_ qq?
X3=Xl + (V(TCV+5 t)-¥1)/A_G
IF(X3oGT.V(ICV+25).OR.XT,LT.V(ICV+28)) 50 TO 15
CY(ZCV) = X_
CALL C_TV_ (2_ ZP,V)
CALL T_AJfl (KFL AG_KA t K_ K_.)
Y_ = F C(_CV)
ARG'3: Y _-V ( _CV+_ 1 )

"_._._ IF(M(3qt,GT..5) GO TO 99q

av-zT)..3
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.. TF(KF'L_G,GT,,tt) GO TO 1_.
- ,_RG=(Y3-Yi) I ( X3-X1} - --

Zr'(ABS(_RG3),LF,V(']'CV+31)) GO TO 12
EF{TCYCeGE,,HCYC) GO TO 13
ICYC = XCYC + I

IF(ARS(ARGi)°LT°APS(ARG?)') GO TO 16
Xl -= X2

Y1 = Y2
ARGI=ARG_

16 X2 = X3

Y? = Y3
ABG2:ARG3

GO t"0 14

11 JFLAG = 1
Gn TO qgq

C _',:lCCF_FLIL C ONVE_GENCE

17 IF( SW(2).EP_ol, ,OR, qW(16),NE,O, )
1WPITF (6,1001)

_V(?_) =AR6
GO TO 999

r FXCEEOEO MAXTMUM NUMR_P OF ITERATIONS

: 13 WRITE (6_ 1007.}
: GO TO 998

•: £ CONTROL VARIAqLE EXCEEOEO LIHIT

_ 1= W_ITE(6_iOOX; It, V, X3_ V(ICV+28)_ V(ICV+___)
--- GO TO gq8

END CONDITIONS AP: INVARIANT TO CONTROL PARAMETERS ...)
r

• ,_ qgT W_ITE (6,100_)
""_... ggB W(30) = 1,1

"_ 999 RETURN
ENn
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, Appendix IV-18 Subroutine XHEW4

: C SUnROUTIHF XNEW_ fJFLAG _ICV_ JCV tKA,KB_KI)P, GFHERAL (2}(_) TTEPATZON SCHEME
CONMON NSFC, T,T_,TS(I_) _VIS_),q(7_,lS),W(50),Z(12O)tEC(3),CV(3)

P,P(_._+I_5) _XM'X{?5,5) _A3(l_, _) +P-_(_,17_5) :_NAO,XNAl(191)
3 XNA?(.°_5)_XNA3(Z_SItXNP(2) _P_T(_5)_THD7(__512) _T_08(_5,__) _SH(50)

101)1. FO_M_T(5[H[ _i_l_ SUCCESSFUL CONVERGENCE IN XNFHI_ _)
?002 FOPHAT(6_,HI -:'_ FXCFF_Erl HAXTHUH NUMqFR OF ZTERAT_ONS TN XNE

- 1003 FOr_HAT(6OH1 v_..,_ CONTROL V_R_ABLE E_CEEOED L]EHIT _N YNF#_
! l_l/l/l_Xtl_H CONTROL VAP_ARL r _I_'_H =_E17.8_X_IOH L_N_T_ :_
:,. PEI?oR,,_H TO_IToS//llX_lRH CONTleOL VI_RZ_PJLE _II_3H :,_E17._X,lO

i! ,_H LTMTTS =_E17.8 _kH TO,F17.8)
;: lOn_ FORNAT(7OH1 _'_ FN_ ("CNDTTION_ ARE INVARIANT TO CONTROL PARA
:. IMETEPq _=_xm)
_J MCYC = TFIX(V(ICV+56) )
_'. ICYC = 1
;.;

JFLAG = 0
' T°_TL = 0
_- _(19} = .1
'- _(11) = W(tl) + t,
' W(12) = t.1

CALL CNTVP (1_ [CV)

;;.: _ CALL CNTVR_I_ IC4)

r I_'(W('_|.GT..5) GO TO _q9
_F(KFL_G°GT,O) GO TO 11
IF (A_S (FC (_CV) -V (_CV+51) ) ,LE. V{_CV 4ANO. ARS(EC(JCV)-V(JCV+51) ),

1LF.V(J_V+,_I)) GO TO IP
' IF(ICYC._T°MCYP,) GO TO 13
,. XlO = CVKICV)
) x?O = CV(JCV)

YtO : _f'(TCV)
" Y?O = CC(JCV)

OY1 = V(ICV+_].) - YtO
OY? : V(JCV+51)' - Y20
_(IP_TL°GT.O) GO TO 16

P, F_VALUATF P.'tRTZAL DErIVATIVeS
IP_TL =
X11 : X18 + V(IC.V

X_t = _?O + V(JCV*22)
Ht = V{IP.V+22t_'m?

CV(ICV) : X11
CALL _ll"VCL(?t TCV) _
C_LL T=PAJR(KFL AC _KAtKq_ KI)
IF(WI_O)oGT,,5) GO TO 9._q _
I¢(kFLe_G,GT,O) GO TO 11
Y11 = ECIICV)

L,

(zv-z8)-5
?

nllll II II __ "I"---- '
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P.ALL CNTVR(3_ TCV)CALL CNTVR(kt _CV)
CV(JCV) = X21
CALL CNTVR(2t JP,VI
CALL TRAJB (KFLAG_ KIt KR,pK I)
ZFfW(30),GT,,5) GO TO 9q9
TF(KFLAr,,GT_O) r,O TO 11
YI_ = EP(ZCV)
Y?2 = E'C(JCVt
CALL CNTVR(I_ JCV)
CALL CNTVR(k_JCV)
C11 : Yll " YlO
C21 = Y21 " Y20
C'-? = YI_ - YIO
_,??. = Y27. - YPO
01 = X11 - XIO
O__ = X?l " X20
All = CI1/D1
A?.I = C21/01 "
A12 : C1210_
A?-2 = C?2/OZ

r PREDTCT NE# V_LU_ FP_ CONTROL VARIABLE._
lh ICYC = _CYC + 1

OA = All'A2? - A?l°at2
IF(AR.e(r_A)oLT.oOgOOOOJ.; GO TO 997 -:
01 = A2?_DY1 - At?_DY? _ '
02 = All_OY2- /l_I°OY1
rIXl = 01IDA
DX? = O_/OA
CV(ICV) = XlO + _XI
P,V(JCV) = X2O + OX_
TF(CV(_CV)..GT.V([CVlZ_).OI_.CV(JCV_.GT.V(J_V+25)) GO TO t5
rF(CV(TCV).LT.V(TPV+28).OR.CV(JCV).LT.V(JCV,28)) GO TO 15
CALL CNTVR (_t ICY1
CALL CNTVR(2_ JCV)
GO TO i0 t

16 CONTINUE:

p v_,_ ADJUST PARTIAL OF._IVATIVE._ _'_
STG = OX|e_2/H1 + OX?_/H2
_11 = Al1 - OYI_X[tS_G/H1
_17 = At? - OYI_gX?ISIG/H?
A21 = A21 - DY2'_rJXt/STG/H1
A22 = A?2- OY2_OX?/S_G/N?
GO TO 1_

11 JFLAG = 1
GO TO 9g9

r RUCP,ESSFUL CONVERGENCE
17 IF( S_(?).EQ.1. .OR,, SI_(t6).NE.O. )

ll4r_XTE (6 _ lOOit
GO TO gqg

F t:-XCE_EO NAXTNUN NUNflER OF _TERATIONS

13 W_]TF (6,100P| 0

(IV-18)-.76
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_ GO TO qq8C CONTROL VAR_AflLE FXCEEOEO t.THTT
1_ MRTTE(6ylO03) (-XJKt CV(ZJK)_ V(rJK+28)_ V(_JK ,IJ_=ICV_JCV)

GO TO q98
C ENO CONOITTON_ ARF TNVARZANT TO CONTROL PARAHET_R_

997 M?TTE(6_IOOk)
998 M(3O) = 1,1
9q9 RETUPN

EN['I

(IV-o18)-77 ,,
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•, GOC-rlqP 70-902

, Appendix IV-19 Subroutine TRAJB

_. SUq_nUTINE TRAJB (IFLAGgKA pK_ _K_)
O[MEN_TON Xg_(_)t XW4(_)

OINENST-ON Y(!?.| _ IEC(]) _ NUN(4) 9 7S(IOO)
COHNON N_EC_T_TRITS(1_)tV(AS)tQ(TStlS)_W(SOt_(1?O)tEC(3) eCVfS) t

2 C2(2-_,]?t_ItXMS(?.5_S)_A3(l?oS),P.3(Z5112_)_XNAO,XNAI(l_l)

q. TWOg(_6,_ _) _,PT (-2c; t_.) t PDT(?F.;t_) _XNPT(q.) _ SV(60) , SCI(q.O _5) ,SE (q.O),
5 PS(15)

COMHONIAEROX/XW3_XW_
:. COMNONtLTS/WW (5)
.. lOOt FqRMAT(1HOI/SXOH ABS TINFelJX_qH PEL TTMF_t$X_9H ALTZTUOE,ttXtOH L

_L- t_TITUq_llX_tON LONGITUDE_tOX_TH WEIGHT//SX_tS,H REL VELOCITY_7X_tO
_ 2H _FL qANHA_IOX_t?H R_L ATTMUTH,RX_lSH INRTL VELOCITY_ 5X_l_H IN
:--. 3_TL G_._4NA_SX_'L_.H INRTL AZINUTH/SX_t2N HE'ATTNC, PAReBX_IOH NEAT FLUX
_' _tOX_7q _AO_U_lSXtt_N TARGET O/ST_8X,I?.N CROSS RANGE,RIp'iN r)OWN
_" 5RANGE/_Y_ItH POLL ANGLE_OX_AH ALPH&_t_X_I_H YAW ANGLE_tOX_I_H PITC

6H _NGL_RX_JiH WEIGHT DOT_OX_H ISP/SX_BH C (YAW)_J?X_tON C (AXIe_L
';" 7)_lOX,ltM _, (NORNAL)_qx,t2H YAW _(AE_O)_OX_t_H AXIAL F(AERO),6X_t3
,_:. 8o NO_M F(AERO)//SX_TN THRUST_1_X_12N THRUST LOAO_OXtt_N °TTCH RATE
+: q _OX_I_,H FORCE (AZHTH)_AX_t2N FqRCE (VEL)_BX_lkH FORCE (GAHNA) ISX_

_i' 11_H YAW AFRO LO_OX_tkH AXIAL AE_.O LO_6Xt]SN NORM AEPO Lr),TX_ltH AX
:_ 2IAL LO_D_OX_t_ TOTAL AER_ LO_6x_qN TOTAL LO/SX_IOH OYN PPES,_tOX_
_" _tON ATH PPESS_IOX_ION VEL SouNr)_tOX_t_H P,_CH NUNBEP_BX_tSH NF_,IDIA
_ /_N _PVTYt_Y_I_H PAqTAL GRVTYtSX_t?H TOTAL GRVTY_P,X_t2H SURF _OIUS_

:. 58Xet._H _R_VITY LOSStTXtlOH ORAG LOSS_ILOXeI_N MISALZGN LOSS_EX_t.OHC_' 6IOE_L VFL/)
1007 FORNAT(?OHO BURNOUT WEIGHT =tE16.8_2tH_ JETTISON WEIGHT =_E16,

"; I_?_H_ SURSE_UENT WEIGHT =_F1S.8)

-.; 100_ FO_'MAT(?'SH FI,_ST CONTROL VA_ =tEJ.6.O)
-; lOOq. FOPMATf?_H FIRST CONTROL VAN =_Et6.8_?'_H_ SFCONO CONTROl_ VAR =
". 1,E16,B}
'_ 1005 FO_MAT(?SH F.TRST CONTROL V_R =_EI6.8_?SH_ SECONO P,ONTROL VAR =

!_ 1,E16.8,_?-H_ 'THIRD CONTROL VAt) =_E16.8)_006 FnRMAT{4?._O NUM._ER OF TRAJECTORIES FOR TNT¢; CASE =tI_._l_X_36H TR
_: 't_JECTOOTES PE _, INSIDE ITERATION =_I_I/50N INSIDE ITERATIONS PE

r- ?R TNTETHE_I_TE ITERATION =_It_,kX_48N INTERNEOIATF ITERATIONS PER 0
_ _UT_IDE ITERATION =,I4_// 28N SIMULATION SECTIONtI3t,33X_lOH PAYL

tO0? _'ORMATr22Hl S_MULATTON _EGTION_I3)
10q8 FO_MAT(?OHO FIRST END C._.NO =tEl6.8///!
looq Fqq_N_Tt2OHO FIRST END CON9 =_E16.8,21N_ _JECONO £NO CONO =_E16,

1814/)
1010 F,q_HAT(2OHO FIRST END CONO :_Et6.Bt_tH_ SECOND END CONO =,E16.

18_20H_ THIRD FNO COND =_E16,_//_)
101t FORNAT(?2N1 _INULATION SFCTION_I'_'_SX_$OH PAYLOAD =_E16.B)
1017 FOP.M/_T(;['3H TARGET /iZ]_NUTH =,_16,8_2_Ht T_GET OOWN RANGE =

:; 1,El6,8///)
;: t013 FOmMATtF, X_IOH RA._IUS(t)_IOX_tOH PAOIU_(2)_IOX,IOH RAOIUS(3)_lOX_12

1N VELOPITY(1)tOX_I2N VELOCZT_(_)_OXtl_-H VELOPITY(St/_X_ON At.CELtS)

_. ?ttlXtO,-t _CCEL(21_11X_OH ACCEL(3)///)

: _ii 101_ FORM_T(TW_tOH _AOIUS(t)_tOWttON _AOIUS(2),IOX_tON _AOIUSIS),I,0X_12

(W-19)-_9
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tH VFLOCITY(1),_X,I_H VELOCITY(2)_SX_12H VELOCZTV(3)/SX,IOH ACCEL(A -"
_t) 910X_lOH ACCELfA?)_IOX_IOH ACCFL(A3) tlOX_IOH ACCFL(G1),IOX,_IBH A '"
3CCEL,'G2)tlOX_IOH ACCEL(G3)t/I)

1015 FORMAT (1HO)
3016 FORHAT(SXtt_N [NCLTNATION_8X_IIH NODAL LQNGBqX_12H PERIGEE ARGt

18X+12H ORR]_TAL PAP+SXgtt_H ENERGY (FPS)216XI14H ENERGY (KPS)ZISX113
_H P,TRCULAR VEL_TX,I1H APOGEE RAD_gX,]L:tH APOGEE VEL_gX,23H TRUE ANO
3NALY_7X_TH DER1:Oq_I3X_t3H ECCENTR[_]:TY/SXt12N PERTGEEgRAD_BXt12H P
_EI_[r, EE LATgAX_ltH APOGEE LAT_gX_12FI PERIGEE ALT_JX_4_IH APOGEE ALT)

1017 FOPNAT(_HO S_ULATION SECTION,T_)
'_ 10[8 ¢OR_AT(?OHO T_EAL VELOCITY "_E16. R_lH, VELOCZTY RESET =_Et6.
: 18_?_H_ SUB,*,:EOtFNT VELOP,ZTY =_216,,8)
• 1019 FO_MAT(_X_12_4 SLANT RANGE_,_X_llH ELEV ANGLE_BX_,SH A_IMUTH/)

1920 FORHAT(SX_12P SLANT RANGF_SX_llH ELEV _NGLE_BX_,8H _Z_MUTH_l_.X_lSH
1SLANT RANGE(T)_5_(_14H ELEV JINGLE(T)_6XtllH AZIMUTH(T)/)

, 11121 FOI;'HAT(SX,11H THe)ACT LAT_9X_12H [NPACT LONG_BX_J4.H [NPACT RAOZU_6
tX_lSH T]'NE TO IH_)ACT_SX_ISH _N_;T ZMPCT LNG_X_lSH JINGLE TO IHPCTII
?)

_.n27 FORHAT(SX_12H SLANT RANGE,8X_tIH ELFV ANqLE_BX_eH AT._NUTH_I2X_,lSN
1SLANT RANGE(T)_SX_I_kH EL.rV ANGLE(T)_6X_ltH AZZNUTH(T)/_X_I_H SURF
_ANGE(V)_GXtl_H _7TWUTH DT_F _,6X_tlH AZTqUTH(V)/)

_023 FOPNAT(5OHt _N[T_ATZON OF O00RTE_ RETUR_I FLZGHT TRAJECTORY//22N
1 ,¢[HULATION SFCTTON_ 13)*

,_ 102_ FOPHAT(5OH1 ]'NTTTAT]'ON OF' BOOSTER RETURN FL]_GNT T_.AJECTORY//22H
1 S_HULAT[ON SEP.TION_I3_3_,IOH PAYLOAD =_216°8)

1075 _'flRHAT(1HO/_4H _ NAX_NUM LOADING OURING FLYBACK = ;F8.S_9_4

' T_.V_, = IF]_XI_;V(36)) + 1
_,, LSEC = [FZX(V(9))
'_ L = [FIX(W(8))
"_• N = 12

] '[FLAG = 0
.-_. _(q) = 14(9) + 1.
"i H(IO) = _(10) + 1.

'[F(KA.LE,I) GO TO 4,0
i;. T.F(KA.EQ,1SV36) F,_ TO 7_
:" T = _T
._ £" v,_, INIT_ALZTATIO*4 FO_ _UqSEQUENT TRAJECTORY SEGNENT,_ _

O0 kl K=1,100
41 7(K) : ?S(K)

_0 43 K:1_7
_3 Y(K) = _(K)

h4. Y(K+7) = Z(K+16)
Y(12) = Z(39)

: GO TO t_2
C _"_ INITIALI:ZATZON FOR THE FIRST TRAJECTORY $EGNENT o_,_,

; _0 ", = V(51)
SE(9) = O.
DO 11 K=1_6

11 Y(l_) = V(K)

Y(7) : V(7) 0

([v-z9).,,8o
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_' DO 10 _=It5
'_' v 10 Y(K+7) = O,
:" Z(k_) = V(601

Z(tl) = V(6t)
Z(12) = V(57)
Z(13) = V(63)
GO TP _?

P_ _4_ IHTTTALIZATION FOR THF _._gSTEP mETUR_ FLIGHT _
7_ T : SW(?9)

_V(4_) = O.
Z(!) = ,_V(37 }
Z(?I = SV(8)
Z(3) = ._V(10)

,: Z(_) = _V (71)

Z(6) = _V(33)
"i_ Z(7) = $V(34)
:,:. Z(B) : _v(g)
.: Zttl) = $V(38)
:'*" Z(12) = SV(39)

Z(13) = ?;V(40)
,.-.- Z(_3) = 5V(_1)

or) 7_ _=I_7
':" 7t_ Y(K) = 7(K)
'F

-nO 75 K=B_12
; 75 Y(K) --" O,

i::.0 4' X = T
DO _8 T=1_4

:. ?._ HUM(1) = IFIX(W(I+8}I
'_ 00 12 H._EC=KA•KB

_-' 13 M(K) = .1
_ O0 _OO M=1_5

XI_3(H) = 01
, 200 XWk{M) = .I
,- p, ee_._ PRINT OUTPUT _EADERS i,_i.

IF(N._FC.EO.K_) GO TO ?5
ZFfV(66},LT,,5,ANO,_(?_,LT,,_) GO TO _0
IF(_M(?)oNE.I,,.ANO,$O(I_).EQ°O.) GO TO 72 -'_
IF(NSEC-TSV,'46) 76_ 77_ 76

76 _ITE(6_1007) NSEC
GO TO ??

77 _TE(6_tO_) NSEC
GO TO _._

50 IF( $W(F_,EO,t, o0_, SQ(I•2),N".,O, )
1MRITE(6_017) NSEC

GO TO 2q
26 lt_G = L _" 1

ZF(_ft_?I,NE,O,) GO TO qO
IF(SW(2).NE.t.) GO TO 100

90 GO TO (?7_lq_20t21)_ IARG

.._) lq W_ITE,_•IO03) CVlI)

([_-19)-81

",z I ______, ,,,,,m,,,,,-- ,,,-- .................
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GO "TO 18 -_
?0 W_IlE(6_lOOl+) CV(l#t CV(2)

GO TO 18
?-1 NPTTE¢6_IO05_ CV(1)9 CV(2)_ CV(3)
18 IF(V(68)mGT,,.5) WPITE(6,1012) W(3¢+)_ W(J.g%

WRITE(&,IOO6) NUH(t)_ NUM(2)_ NIIM(3)_ NUM(4)_ NSEC_ V(lO)
100 IF(ARS_I33tKA)-tO.B),,GT.2.) GO TO ?_

WW(I) = T
NW(_) : FLO_T(KA% + .1
.';C TO (q6_q6_qT,)_)_ ZA_G

_ c.7 rr_tq).GT,t,5) GO TO 2?
: 06 WW(2) = -Q(37_A)

TF(WWt2).LT.O.) WW(2) : Wt4(1) -WW(2)
.- _0 TO 2_

WW(?) = WW(I)
qO 85 K=KA_KB

._ 85 WW(;?) : WW(2) + q(_3tK)
GO TO 2?.

8_ WW(?) = 0(23tK9)
_0 TO 2:_

?7 ]CF'(NSEC-ISV'_6) 7'elt 79_ 7'B
,. 7_ _R_T_'(6_1011) N_EC_ V(IOY

GO TO 2?
7q WRIT_(6_102_) NSZCt V(IO)

_' 22 TF(V(66).LT..5 4Nn. N(?) .LT. .5) GO TO 5_ ,_.'_
_r(._W(Z)oNE.J.,,A_D._O(I_).EQ.O.) GO TO 5(*
W_ITE (6_ 1001)
J_ND : 1 + _FIX(Q(6q_NSEC))

:_ GO TO (67_6B_69_0)_ JSND
6B NR_TE (6_ 101ql

_,0 TO 67
.- 6q _#_TTF(6_ 1020)
.:.i GO TO 67
.:: 70 W_ZTE(6t1022)
_._: E7 TF(O(_6_NSEC),LT.o_) GO TO 71

W_ITE (6,10161
TP(C(Y6tNSEC).GT._._) GO TO 72
HWITF (6 _1015)
6;0TO 71

72 WP'[TE(6 _107.1)

GO TO (_i_52_5_Y3) t JSNO
52 W_ITF(6_Ot_)

GO TO 32
53 WgITF (6_ 101_}

GO TO 3?
5J ZF(SW(2).EQ.I..OR._rJ(It2)'.NE.O.) WRZTEKG_IO_I.Y)

GO TO 2q
Y_ TI:(V(56),LT,,5) _,0 TO 51

>, 32 IF(I_(2qI.GT.qO0.) V(TS) : V(k)
ARG : (fRO. " V(7.;;))/V(kY)

: (W-19)-82
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:::!_. kl(?7) = SIN(ARO)
;" W(?8) = COS(A_,)

• ?_9 TS(NSEC) = X

C _o_,_ TRAJECTORY _NTEGRAT_ON _
CALL _NTGRT(X_ Y_N)
IF(N.L£,I) GO TO lS
O0 11_ K=I_3

C _,e,m_ DET_RHINATI(YN OF ITERATION END P-ONOZTZONS smI,_
_ IFIIEC(K).[fl,,NSEC) CALL FNDCN(K)
_ 1_ CONT_'NU[
_: IF(AB,_(O(26_NSEC)).LT..O0001) GO TO 60
•; C o_e_ JETTTSON HEIGHT '_

ARG1 = Y|/)
_ IF(Q(2_N._C),LT,O,) GO TO 16
_ Y(T} = Y(7) - Q(26_NSr_C)

..; A_C2 = O(?6_NSFC)
._ GO TO t7

16 Y(?) : V(lO) - _)(26_NSEC)
_P.G2 = _RG1 " Y(7)

_: IT It( SW(?I.E_.I. .OR. SQ(I_2).N_-.O. )
_: 1HRITE(6_1062} A_Gt_ ARG2_ Y(7)

;_ Z(7) = Y(_)
• f_O ZF(Q(6?_N_EC).LT..S) _0 TO 8_

'_,/ C _ee RF.TP'_TIOEAL V_LOCITY e_,_
'ii _VEL : _FIX(3(67_NSEC})"
':; GO T(_ (61_6_,63_6_,62,61)_ IVEL

62 Yfq) = O.Y(IO) = §.
:_,, Y(11) = O.
.,_ IF(IVEL.EO.f) GO T() 63

61 Y(_) = q(68_NSEC)

"1."

GO TO 6=;
' 6k Y(9) : Y(9) + Q(68_NSEP)

,. Y(IO) : Y(IO) + O(68,NSEC)
Y(tl) = Y(11) _" Q(68_NSFC)

._' _3 ¥(8) : Y(8} + Q(68_NSEC)
_ 65 ARG = Y(O) - Z(17)

O0 66 J=1_l_
66 Z(J+lSt = Y(J �h+80 JEC = _J

LEC = TFIXtSV(36)t
KEC = TFTX(V(Te+))
IF(NSEP,.EO.21 ._0(31_11 " T

:. IFfN_C,[Q,k) SO(3?t,'_) : T
': IF(KEC.LE.O) K_C, • LEC

_F (N_EC.NE.3) GO TO 87
,_ SVfO) = Z(_)
' 5vfq) = Z(8)

SV(IO)= Z(3)

(I'V'-I 9),,-83
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SV{12) = z(q) )
SV(31) = Z(I,)
SV(3?) = Z(5)
_V(33) = Z(6)
SV(37) = Z(t)
SV(38) = Z(11)
5V(39) = Z(12)
$V(kO) = _.(13)
SV(41) : Z(14)
'_w(20) = •
SW(IO) = 7(49)
¢;(]{12_1) = 7.(89)
Sq(lh_l) = Z(17)
SQ(36_,) = _(19)
S0(_6_?) = Z(18)

82 ]_F(HSEC,NE,KEC) GO TO 81
SV(3) = _(17'!

81 TF(NSEC.NE.LFC) GO TO 12
SV(4) = 7(7)
_V(7) =-Q(Z6_3)
SV(5) = _V(71 - c;V(4l
¢:V(6) = SV(TIISV(_.)
SQ(I_2) : 7(17)

_' S0(14_4) : 7(41)
._ _r1(14_5) : Z(8)

-_ _0(15_/4) = 7_(66) .J

-_ $Q(36_3} = Z(19)
"_' SQ(36_4) = Z(18)

_ S0(37_2) = T - _0.(37_3)
_; 1_ P,ONTZNUE

_FfN,_EC,LT,LSEC) GO TO 10"1

_F(V(66),LTo,5,_IO, N(7),LT,,5) GO TO 101
ZF($W(?).NEoI. oANDo_Q(t,?)._Q,O.I) I_0 TO t_l

._ _lr(SO(lqtY),EO.9,) NRZTEfS_1025) SV(_)
101 TF(_qs(qI33_KS)-_q,_I,GT,2,,OR,ARS(N(8}-_,),GT,,_) GO TO 9¢J

_F(N(_),LT°Q(37_K_)+,_) GO TO 95
O0 93 K=I _2
_F(AgS(EC(K)-V(K V(KGO TO q4

q3 CONTINUE
GO TO gb

qq CONTTNUE
P 9_ WW(2) : T (r)E_ETF.D HERE}

95 !_r'(W(7).LT..5) GO TO _
.i C _e_,_ _;AVE END CONOTTTON$ FOR SUB¢;EOUENT TRAJECTORY _;EGNI_NT$ _e_

_JT = T
GO 1+6 K=t_IO0

_fi Z_(K) : Z(K)
45 _F(SN(16),NE,O,) GO TO 92

ZF(SO(I_?.),EQ,1.) GO TO 92

RETURN

(1_r-19)-84
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_' 92 GO TO (Qq9_23_2_,25)_ TARG
15 IFLAG = 1

N=t2
G_) TO 9q9

C _o PRTNT ENO C(_NOION$ _o_

23 M_TEI6,tO08) EC(1)
GO TO qgq

2'k HRITFr6_t, LO09) E_C(t)_ EC(2)
GO TO qgq

_ M_ITF;5,t010) _C(1)_ FP.(?)_ EC(3)
999 RETURN

ENO

©
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_.! Appendix IV-20 Subroutine ENDCN

C! su,,Rou,I,,2i', COMMON NSEC_T,TR,T<_(tJ.5|_V185),OlT"_,l..NltW(SO)_Z(t?.O) _ECI_|_CV(3),

? C?(?5,12p_ltXM3(2'_tSI_A3(12_gl_C3(_'_,I?._Sl_XNAOgXNAl(l_11
I(NA2 (;P_) _XNA3 (?iS) _XNP|;_) ,PST(2_) ,TWO7 (ZS, ?), TW[8 (25,21 __;W(_;01,

5 eS1151
[SENO = IFIXCVILCV+151)
IF(ISFND) 22,21,20

_'_ ECILCVI = T

GO TO q9e)
•'_ 71 EC(LCV} = TI_
_. GO TO 9q9

_. 20 EC(LCV) = Z(I,_F.NO)
•.__ 99q RETURN

}i',

%,

(w-sopev !
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f_ Appendix Iv-g1 Subroutine INTGRT GDC-nBB70-O02

(_ SUBROUTINE INTGRT(X_Y_N)
OOUBLF PRECISION Yl(12),Y2(LZ),Y_(IZ),Y4(I2)pYS(121,

_FO (12) ,HO,H_, H3,NG,HR,¥O (1_) , XO,A.I_GO
DIMENSION THAXf_2),TMIHfl?),FO(I2),FI(l?-_,F2(12)_r_(121,F4(1Z)_FS

t121 pY (1_) ,ERP, OR (t_) ,vS1 (12) ,Y_> (17.) _YS3 (1_) ,YSk(12) ,Y$5 (12)
COMMON NS_CtT_TR,TS(I_)_V(8_) _Q(73_tS)_W(50)_Z(l?-O)tFC(3) _CV(]) 9

I VO(X8,4)_WO(t_,_)_XMI(1, i)_AI(t,1),CI(I_Z_I),XM?(25,5),A?(l?,5),
? q2(ZS,l?_I,XM3(25_S),A3(12,S),C3(25,12,5),XNAO,XNAI(I,l_t
3 XNA2(?,5)_XNA3(2,5),XNP(2),PST(25),TNDT(25,?) _TWO8(ZR,2} _SW(50)•

1001 _OPMAT(71HO _'_"_ STEPSITE IT LESS THAN THE INPUT STEPSTZE IN $IF
1UL_TION _ECTTON_I_7H _//6X_tOH _TEP _IZE,6X_gH MIN STEP_TX_
2H ERP_°.(II_7X_gH ERRDP(_),7_H ER_ORf3I_TX_gH ERROP(_)_TX_gM ERP.O
3R(_i/6_gH ER_OP(6),TX_RH ERROg(TI,7X,gH EI_ROR(8)_TX,gH ERROR(9)_7
_X_IOH _'PROR(IO) _6X_tOH EP_OR(lt),6_lOH E_ROR(12)I/SX_TE16.815X_TE
516.8111)

100_ FO_MAT(27MO ='_'_ TERMIN_TE_ _ECTION_I3_Z2H ON flACKUP TIME _'_'_'_
I//TX_H TIME_.°)C_IOH ARg _RTIME,2_(_.OH REL 8TZNE,ZX,IOH 9TINE TOLt2X
2•tOH TEPH COOE,_X,ttH TERM VALU_:_TX,gH TERM TUL,SXt_H OI_//_FI2®]•

• ': _F12,3, TI_.,?Et_,- 8,F7,1111)
• lOft', FO_MAT(_SHO '_'_'_ FAILED IN BACKUP TIHE SECTION,T3_lgH TERMINATIO

tN =_=//TX,3M TTNE_X_IOH ARS _TINE_2X_OM REL RTIHE,2X_IOM BTIH
.... '/ 2E TOL,?X, IOH TF_M COOEt_X_IIH TERM VALUE_TX_gH TERM TOL,BXtgM OIR/

,_ R_3_:l?_ .X,F_2,6_ 1 t?_3E18,B_F7, J.III)

':_i _' 100_ FORMAT(_HO _=e_, FAILED IN NOqNAL SECTTON_3_IRH TERMINATION
• l_/tTX,SH TIHEf?.X_tO_ ABS L_T_H_?X,tOH REL nTIME_.X_IOH 9T_I__ TOL

•"_£ ?.,?X_IOH TF. PM conE_l,X_I1H TERM V_LUE_TXtqH TEN' TOL_SX¢_H OZR//3FI2
_- ."."4,F12,6,112_ _.E18, 8,F7.11//)

C
, M_;rP.X = ._0(2_1) + ,1

,._ H = O(7_NSEC)
q';' I_TG = IFIX(_(22,NSEC))
.....-_ STG r = n(_,NSF'C|

''" STgV = O(23_NSEC)
.... COET = _(?5,N_EC)

, O0 _ I=1,7
TM_X(T) = O(I*7_NSEC)

f)O 61 I=8_11
TNAXII) = O(9_NSEC)

61 THIN(T) = O(16_NSEC)
THAX(I?) = O(Sk,NSEC)
THTN(_') = Q(55.N_EC')
HHIN = t_(39tNSEC)
$CnEF = O(kO_NSEC)
T_ICKT = O(kl_NSECI
BCKPT :: O(_?._NSF_C)

•_ !PRNT = I

-, ,, JPPNT - IFIX(QI53tNSECI)
CALL FqTNL(X_Y_FO_H_.)/

,%

7
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DO 10 Z=lpN )
YO(I) =DBLE (Y(I))

10 _n(I) =OBLE(FO (I))
HO=DRLE(H}
H_ = HO/2,
H3 = HOI_.
H6 = HO16.
H8 = HO/8.
J.STG = 0
K_TC_ = 0
iCYC = i0
KCYC = 10
LOUT = I
IF(TBCKT) _q_4g_4_

48 TSCKP = TBCKT + T_c(HSF._,)
GO TO 5_

4cJ Tr_t"I('P = "-TBCK_

5fl COEF = ._IGH($.,COFT}
: T-" (TSTG) 11,1_,i_

J l STCTV = STGV
GO TO 14

: 12 STGTV = _;TGV + T_(M_EC)
GO TO I4

r _ INITIALIT_ATInN OF THE NON STATF _TAGTNt; PARAMETERS vv;_
_'

-r ._ STC,V = '_TGV + V(ZO) -_
"/_ r,O TO i_

5q O0 = /(ISYG)
.# 14 IF(W(7).GT..5.OR.V(66).GT.i.5.0R.(V(66).GT.._.ANO.NSEC.EQ.I)) CALL
"-: I r'A_OUT
-. IF (I._TG._ 65,15_67

67 IF(ISTG.GT./) GO TO _t4
._,. TF(COEF'(Y(T_Tr.)-SI"GV).GT.STGT) GO TO 53
: GO TO I_

64 I_(rOEF_Z(T._TGt-_TGV),,GT._TGT) GO TO 53
"1

65 TF(X-STGV.GT.ST(;.T) GO TO 53
15 TMAX = 0

IMIN = 0
O0 16 I=leN
YI(_) : YO(_) + H_'_FOII)

16 YSI(1)=SNGL (YI(I))
XXi : X + HI3.
CALL EQTNL(XX1; Y(;I_ Ft_ H, O)
DO 17 I'I,N
Y2(I) " YO(T) �H6_(F_(I} + OBLE(FI(I)))

17 Y_ (I):_NGL (Y2 (T})
CALL EQTNL(XXI_, YS?e F2_H_, 0 )
O0 J8 I:I_N

'_ Y]I_.) = YO(I) + qt_eiFO(T.) + 3,egBLE(F2(T)))
_ 18 Y_3(I),,._NGL(Y3(I))

" 0_,. XX? : X + HI2,

R
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+

'.;.: iie-` CALL EOTNL(XX2, YS3,F39Ht O)
00 19 T=t_N

:" Y_.(T) = YOf_) + H2_(FD(I)- 3,,_OBLE(F2(I))4'k,'_OBLEEF3(I)))
19 Y_1)(Z) :5"_GL (Y{_i_I J)

XX3 = X + H
CALL EqTNL(XX3_Y_F1)_H.O)
00 20 "[=t_N
YSfI) = YO(T) + H6O(FD(I) + 1),_OBL_(F3(I)I+OBLE(K4fZ)))
YC;5(]:) =SNGL (Y5 (']:))
ARGO = DIk_S(,2_(Y_(I) - YS(T)))

" ERROR(T) =SNGLfARGO)
- IF(JSTG.6T.O) GO TO 20

-_. [F(ERROR(I).GT.THAX(I)) GO TO 22
-'- _F(ERR_R(_).GT,TNIN(I)) _HTN = 1.:

...- GO TO ZO
-!.. ?_ ARG = H/I_,
•_ TF(ARG,GE,HNTN ,AND, NSEC,GT,NSECX) GO TO 23

...'_ IHAX = 1
20 CONTINUE

:'. IF(IHAX°GE.1) GO TO _5
_6 IF(ABS(YSS(_))',LT,90,) GO TO 87

.. C _ CROSSING THE POLE '_
•" IF(YSS(S|,LT,O,) GO TO ?3
;:. YCJ5(5)=18_ .-YS9 (51

Y5(5) : tO0, - Y5(5)
'+ GO TO 7_

+ C-:" ; 73 Y¢;(51 =-180, - YS(S),._..

/_,_ Y,_5 (5) =-tO O,- f'_5 (¢;)
.._. 7_ 00 81 L:k_,6_2
•_ YS(L) : Y_(L) + 180,
• : Y_£;(L)=YS5 (L)+180.

.. 81 CONTINUE
87 Ig(Q(6_N_EC),GT,,,5) GO TO 7

:+'+_ C _ CYCLE CHECK FOR AZZHUTH AND LONGZTUOE _
nO 82 L=k_6_2

:_ LQ : ?5
_: 8_ L0 = LQ - 1

ZFfYSS(LI,LT,O_) GO TO O_
ZFIYSS(Lt,LT,360,) GO TO B2
Y_5 (L)-YSS(L) -366,
Y_fL) " YS(L) - 360,
GO TO _6

8S V_(L) = V_;(L) + 360,
Y$_ (L)"Y_;S (L) ¢'360,

08 IF(L(;,GT.O) 60 TO BI)
8_ CONTINUF
72 C_LL EqTNL(XX3,YSS_F_H_I)

+ IF(M(3?-),GT,._) GO TO E?

,; C _u'_ STAGING [,OGTC _'_'_'.- IF(ISTG,LE,O_ GO TO _?
+'._

.._ 1F (ABS(TECKP-XX.1) ,LE,OCKPT, ANO,COEr_ (Z (_STG)-STGV* .,LT, Oe.ANO. AO$(Z
-_ _ I(ZSTG).-$TGV),GT,STGT) GO TO ?q
+,_ • ,

-}

.l

.i
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" TF(XX3.GT.TqCKP.ANI)..COEg _ (7(ISTG)-STSV) .LT.O.. ANO.A_IS(Z(ZSTG)-STGV )1).GT.STGT) GO TO 30
IF(KSTG.GT.O) GO TO 31
IF (Z+_TG-8) _lt 33,_3

55 Wr_ITE(6_tO0t} NSEC_ H_ HHZN_ (ERPOR(Z)_ I=t_N)
IF(W(P)°GT.°5.0R.VI66).GT.1.S) GO TO 75
SW2 = SW(2)
_W(?) = t,
CALL PAROUT
SW(2) = SW2

75 Tr(V(48).LT.,5) GO TO 56
IF(W(38) .GT. V(l+8|t GO TO 57

.:. Wf,_P) =W (38) +1.
s _0 Tn ¢_6

_ 4J IF(ABS(_TGV-YSS(T._TG)},LE,_TGT) GO TO _
._ IF(COEF_(Y$5(ISTG)-$TGV) .GT.O.) GO TO ._6
:: IF(J__TG.GT.O} GO TO 35- #

" 36 XO = XO + NO

DO 37 I=t_N
• - Y(I) = Y_5(I)

YO (T) =Y_(Z)
: _O(I) = FS(I)

37 _DrI) =O_LE(FO(I) )
_+ IF(MOD(!PRNT,JPRNTt.GT.O_ GO TO 60
_L

"_++ IF(V(66).GT.'_.5.(lP.W(7).OT,,5) CALL PAROUT
• "_' 60 TPPNT : TPRNT + 1 .3
_+ IF(7(8).LE.llO000.| GO TO 57

.TF(IMIN,GT,_) GO TO 15
.o: IF(NSEC.GT°NSFCX) M = SCOEg _ H
,". GO TO 2.';
' 57 N = 0
-. GO TO q09

.: 23 H = HI2,
25 HO=ORLE (H)

: H2 = HO/2,
i
, q'¢ = HOI3,
; H6 = XOI6.

H8 = NO/8,
GO TO 15

27 IF(ABSCRTGTV-XX3),L[,STGT) GO TO ?.8
IF(XX3,GT, STGTV) GO TO 2_
IF (J._TG) _6_36_21

2_ JSTG = 1
21 Tg(ICYC.LE.Ot GO TO 26

H = M 4, 5TGTV - XX3
•_8 TCYC = ICYC - 1

: GO TO P5
' 29 LOUT = ?
': GO TO ?.8

o+ _0 KSTG : 1
": 31 tF(KCYC.GT°O_ GO TO 32
;- .._

t ]
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Lr)UT =
-". GO TO _8

"_q, J_:TG = 1
35 IF(ICYC,LE,O) GO TO ?6

H s H - (YSS(IST(;,) - _TGV)/FS(T_TG)
GO TO 38

?6 LOUT =
GO TO ?_

37 H " H • TBCKI) - XX3
KCvc = KCYC-" 1

.; GO TO _5
C '_ EVALUATION OF" THE NON ST&TE _;TAGING PARAMETERS ,p_o,_

'" 3_ PA_ = 7.(ISTG)
: IF(AR._(STGV-PAR),LE,STGT) GO TO 28
_ IF(COEF_(PA_-_TGV),GT,O,) GO T_ _k
_" IFtJSTG,GT.O) GO TO _5
.%:
::: O0 : pa,p

GO TO 36
-" q,_ J_TG : 1
'.( ,_5 IF(ICYC,LE,O) OO TO _E,
_" FX : (PAt_. - QGI/H
{
._. H : H - (PAP - STGV)/FX

GO TO _,q
?8 X : XX'f

_i O0 _7 "[=t_N

_.__--: IF(V(6%),GT,,5,0R,W(7),GT,,5) C_LL PAROUT
GO rO (999_51_52_5,3)_ LOUT

51 WR_TE(6_,'IO02) NSEC_ X_ TBCKP_ T_JCKT_ RCKPT,_ ISTG_ RTGVe STGT,_ COEF
,_ CALL PAPOUT

[ GO TO q(9

_? WRITE(_.O03) NSE_,_ X_ TSCKP_ T_CKT_ qCKPTe ISTG_ STGV_ STGT_ COEF,i

CALL PAROUT
GO TO 9q _)

_ 53 klRZTE(6_,_OO_;, N_EC_ X_ TSCKP_ TcJCKT_ BCKPT_ ISTG_ ._TGV_ _TGT_ COEF
CALL PAROUT

9q9 RETURN
'" ENO

k,

., .(rv-sz)..es I
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t;' PRECEDING PAGE BLANK NOT FILMED
'_ 6DC-09970-002

"!:._- Appendix IV-22 Subroutine P._x_'_OUT

_: _ SURROUTINE PAROUT
_, _k_ CONNON NSECtT_TP_TSIlS) pV(8. _) t_(73_15) t N(50) _Z(120} _EC(3) _CV(3) t
• C'
... 1 VQ(X_,_)tWO(13t_)tXMl(l_l)eAt(t_1)_Cl(ltl_l):XH?(25,S)•A2(l?tS)

2 C_(2_l?_5}_XM3(25pS)_A_(12_)tC3(2511?._5)_XNAC_XNAl(l_l}•
3 XNA?(?__)pXNA3(?._5)_XHP(?)_ST(25) pTH07(?_2) _TM08(2_12) _SW(50)t

S PS (15)
COHHONIAEROfZO2 It Zm22 _ZP_3

1001 F_RHAT(_H _Pv_J6,B_YE20,81/6E2eJ,8/6E20,Bt'6E20,B/6[:2_,B/'/6E20o816
120. 016_78,8/6F_20o 81)

1002 Ff)_HA T(llqO/)
1001 FOPM_Tf6[?O, 813E?O ° 8/)

• ._ 100_ F_PHAT(6E20,816E?O°8/)
-_' 1005 FORHAT(F10.3_6F11.5)
_- 1006 FORHAT (FIO .3 __.F 11o 1_ 3Fll. k)

1007 FORHAT(6E?O. 8/6E20,8/5F20,8/6F_0,8/)
" ' 1008 FOR.q_T(3__0,8/)

1009 FORH_T(6E_O° 8/)
_( ,_(?)°EQ, I, ,OR. SQ(I_2).N_.O° )_.,

:'_ 27(12)_ 7(1._)_ Z(_3)_ Z(/_')t 7ft_8) t ZP21 t ZP?? _ ZP?3 _ Z(2_)t Z("
_ 35)_ 7(?G_ Z(_)_ Z(3_)• Z(;8)_ Z_k_)_ Z(_), Z(_6)_ Z(_9)_ 7(30)

" _ k Z(31), 7(33), 7(3_)_ 7(35)_ 7(q)_ Z(36)_ Z(37)_ Z(_0)_ Z(16_ Z(

"_: _C(N$_C.GT°I) GO TO 100

:'_ (_'." IF;_O(20,1I.LEiO.) GO TO 100
i:..!:.[ " ZIc'(SM(?) .EQ_I, .'OR.$Q(lt 2) .NE. 9. )

• :(

"" " 2 SO(,_1_ 1_
::. t010 FO_HAT(10X_lSHHaZN THereaT = F?OoS_3X_I_HAUY THRUST _ E?OoSI

,,..:..:_ I. 3X_?HUNTHROT?L_O THRUST = E_9,811 IOXtl._HMA_N _OOT = _X_ESO.B_XtlZH_UX NOOT = 2X_ESO.B/
":\--_¢ 2 3Xe2OHUNTHROTTLEO HOOT = E?2,B)
" -:,'_ 1011 FORNAT(6ESf).816E?O.B/SESO.BI)

_: 1_0 CONTINU_
_ _ I_(S_(Z),NE.I..ANO,SQ(I_2).EQ°O°) GO TO 11

_ ZFfQ(6q_SEC).LT,,5} GO TO 11

" GO TO (1_21e_'2,23)_ JSNO
21 _RXTE(6,10OS) Z('Tg)_ __(60l_ Z(521

GO TO _1
22 IF(V(68)eLT,,5} GO T_ 21

._ HR_TE(6_OOq) Z(Tg), Z(80), 7(_.), Z(82), Z(B3), 7(81)
GO TO tl

.-_ 23 IFfV(6q),LT,,_ GO TO 21
•_ _RITE(6,1003) Z(79) t ?(80)_ _(5__)_ Z(82), Z(8_)_ 7.(81)_ ?(95),
..._. 1 _(9_) t Z(93)

IF(O(5_NSEC) oOT,I°5) GO TO 1._
• IF( SH(_),EO,lo .OR° SG(I_2),ME, O. )

' C;':)i ) l_RITE16_le11) Z(_6)_ _1611_ _(91_ Z(tk)_ _(6811 Z(TS)I Z(gg)_ Z(7
. --

.l
i :
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20), z(71), Z(TS), Z(TT), Z(7_), Z(gS), 7(_T), Z(gS), Z(99), Z(tO0) _%
GO TO I? _J

t3 TF( gNK2).EQ,1. .OR, SQ(t_?).NE.O. )
INPZTE(6tIO0?! Z(66t_ 7(67)t z(qt) p Z(T_)_ ?(68)t 7fT_)_ Z(69)t Z(7
?01_ 7(71)_ 7.(76)_ Z(77)_ Z(7.3)_ ?(96)_ ?(07)_ Z(98)_ Z(C)O)_ Z(IO0)
._, ?(Ore,), Z(8_)_ 7.(86)_ ZtS?)p Z(88)_ Z(_q)

t2 TF(V(56),LT®.5) GO TO 900
TF($H(?).NE.],,aNO.$Q(I_),EQ,,O,,) GO TO q99
_F(V(56).GT,2,5)'GO TO 1_
HPTTE(6_IO03) ?(_3|_ ?(_k|_ Z(55)_ Z(56)_ Z(57)_ Z(58)t, Z(59) t Z(6

10) t 7(_11
TF(V(._6),LTotoS) GO TO 099

C _ TAPE OUTPUT _'P_
NOOT = O.

W_ITE(t) T_ NOOT_ (7(I+_8)t I=1_3)_ NOOT_ NDOT_ NOOTt (Z(J_5_)$ J=
1.1,_6)
GO TO 999

10 _PITE(6,1OOZ+_ 7(_3)_ ZKSe_), Z(5_)s 7.'($6), Z(57)_ Z(58)_ Z(59) s Z(6
"_ tO), 7(61)_ _(67.)_ Z(63), Z(6_)

TF(V(56).LT.3._) GO TO 9RO
-:' C _'_ C/_RD OUTPUT '_
; PUNCH 100_ T, 7(5q)_ Z(60), Z(61)_ Z(5_?, Z_53)_ 7(6_)4
L PUNCH 1006, T_ T(53), Z(5/_), Z(_)_ Z(_6), Z(57) _ 7(_8)
_ _99 _F( _(?),EQ.I, ,OR,, _qTI_,_)oNE.O, )

,-_ 1H,_Z T E (6,10 0_)
_: RETUP_

c

(1"Y-,32),',,96
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-;_ Appendix IV-23 Subroutine E@TNL

-¢.

_: $UBROUTIN_ EOTNL ( Xs,Y_,F_H_IFL AG)
• ,:: REAL LqSl_ LB_ LBVt L_I7

OTflENSTOfl Y(I_Yt P(_)t PP(_) t F(I?)
O_NENSION ZP(3)
COMHON N_F.CpT,TRt TS(1S) ,V (8_) ,_ (7311S) t_(501 _Z($20} _EC(3) _CV(3) t

1 Vf)(3_,_I_MO(13_)_XNltlp1)tAl(tel)_C1(l_1,1),XH_(25_)tA2(12_S)
2 C_(?5,_?pS)_XM3(_5_5}_A_(12_T)pC3(25_12yS)_XNAO_XNAl(1_l)e
3 XNA2(2t_;)_XNA3(L'_SI_XNP(?)_PSTf25)_TWOT(25_2)_TIAOB(25_2}_SW(50)

TWOg(?.B,2)_PT(25_)_POT(25_W)gXNPT(W)_SV(50)_SO(kO,$}_SE(_O}
5 PS(15)

•". Cr)HHOHIAEROIZP ? 1 _ZP?._ t _P2:3
:::. 1001 FORMAT(q2Ho _ EXCEEDEn qAXINUM NUNRER OF ITERATION ZN DE

'.'_:' t_HINATION OF ZHPACT LATITUOE _,_vA_/)
_: 1002 FORMAT(7OHO _'_ IMPACT CO_OITION$ ARE INVARI_NT .0 IMPACT L
:.-. 1TITUDE _/)
;:.. 1003 FORH_T(EtHO _'_'_ PREDICTEO IMPACT LATITUOE EXCF,EOE_ LIHITS

:. 1_'_I)
.'._:'. 10f1_ FQ_.HAT(=_Xtl_H TMPACT LAT(P)_6XtII_H IHPACT LAT(1)_SX:__:3H _ELTA LAT

_',-*." 121,?X_13M OELTA' LAT(I)_7Xtl_H tNPACT RAOIU$_6X_IOH ITF,R4T:_ONf/_fEZ
p"_:_/41 I/)

.._-- 1005 F_,qAT(q2Ho '_ FATLURF TO r--LAC.E AZINUTH TO TARGET POINT H_TH_
1 _BO U_C, OF _ZIMUTH TN EOTNL _11)

'_ JALF = 0

C TE,_T1 : .0000001:' TE_T? = ,9999999
•..::: TEST_ : ,00005

C _'_ STATF VARIABLES '_
'.:: T : X
.:: DO 10 T=I_7

1oz,I) : ,,z,
."",:_':" 61 Z(T+161 = Y(I+?)

:" Z(_9) = Y(12_
.... _;,

AI_G3 = 2f:3)/VtkS)
'__ SIN3 = SI_.ARG3)

: C0._3 : P,O$(A_G3)

_IHq = _TNfARGk)
COS_ = COS(ARGk)
ARG5 = 7(5)IVt_5)
$_HS = STN(_,i_(;S)
C_S_ = COS_',ARGS)
TAN5 = TAPACARGS)

: A,,VG6 : 7_6)_/V(kS)
$_N6 = _N(ARG6)

_,' :."'i COS6 : P.OS(ARG6)•. .... N_ : V(_') IV (kS)
.* *".[ qE? : _E'_l_

:'}..i;".,., (,'-':'._ TI_ = T - TS{Ncj_'C)

.'i

,: 2"),.

•: ..,,
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W (321 = •1

C '='_'_ POLL_ PITCH_ ANI) YAW ANGLES oo_l
IF(IFLAG,LT,2) GO TO 1_6
T.PSIF = IFIX(Q(3_,NSEC))
PSAPG = Z(W_)

IF(IP$IF,EQ,7) Z(l_l = Q¢_5,_$EC)
1_6 CALL ANGLE

_' EARTH RADIUS GFOHETRY w.q._..w
IF(AgS(V(_9)-V(50)),LT,t;) GO TO tl

, TF(_B$(Z(_)),LT,TF_T1) GO TO 11
7_(1_) = 1,/_QRT((f'OSS/V(I_9})__9 �(SINSIV(50))o_)
I_UPF = i
GO TO 17

11 Z(14) = V(_9}
I SURF = 0

12 Z(8) : 7(1) - 7(14)
C _'_ GRAVITY FOR ASPHERICAL GRAVITATIONAL FTELO _

7(15) = V(36}/(Tfl)_Z(t))
DO 14 I:38_0_1
IF(A_S(V(I)),GE,TF_T1) GO TO 1_;

14 CONTINUE
: 16 Z(16) : O,

Z(IO) : Z(15)

GO TO 18
T 15 IF(ABS(I(5)},LE,TEST1) G_ TO 16
,p

qTNS5 = S!NS_SIN_ ,_)

P(3) = SINS_(6, - IO,*SIN$5)
o(_) = -21,875_._INS_'_NS5 + 18,7_5INS5 - 1,875
PP(?) =-3,eSIN5

: PP(-_) = -7,5_SIN_5 + 1,5

pp(/,) : SINS_(7.5 - 17.5=$IN$5)ARGO : V(i_ql/Z(t)
-_ APGJ : O,

CO 17 I:2,_,1
A_GN : ARGO_VI
ARGI : ARGt �V(I_3_)I_P(I)_ARGN

17 ARG2 : ARG2 .I.V(T+.t6)_PPtI)_ARG._
Z(16) = Z(If)_'_RG2wCOS5
Z(15) = Z(151_(1, + APGI_
?(10) = SQRT(Z(tS)WT(15) + 7(15)_Z(16))

C _ ATMO._PHERE _
18 IF(Z(B),GE,V{_7),O_,O(27_NSEC),LT,,5) GO TO 1_

CSLL ATMO_
IF(W('_2),GT,,5) _0 TO 19 !

Z(_,O) = Z(2)I7(_7) 1
7.(9) : 200,8_Z(_6)'_Z(kO)_Z(_O)
I_(Z(q),GT,$EIq),ANO,NSED,LE,3) GO TO 8 I
_0 TO 1_ I

8 _E(q) = ?(g)

= T 0 i
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• • ." .

_.+,*+ • .'t... , . • _'+

_'+,++:

_ '_ "r Gt_C*l_gl+lT9°002

t..:,' B_._" $1"JfGtlt t Z(_)
>:+ _Q(?yl) _ Z(2)
•. _Q(8_1) 1, ?(!1)
_ $_(q,1) i Z(_O)

60 TO _:3
let _(91 -- O.

?(21) : e,
Z(??) : 0,
Z(23) : O.

"+- ?(P_) : O*

_+=.-" ?(?6) = O,
"_ 71_q) : O,
++.•" 7(_0)+ : O, ._
,_/+ T(._I) : O.

+:_ Zl3b) = O,
.+_"..: Z(XT) : O,
"_ i_(40) = O,

GO TO _1

_'_ C _ee AEoODYNAMTC C_HPUTATIONej 4__;O qlL

, 1"_ I¢'(Nm;FP,gF,I+) GO TO _01
_. _ _,e*_ CONqIN_O VE'_HTCL_ AFI_ODYNAI4T_; _e

+._ l')t') ?0 r - lt3._" L = J.

• ":+';,,_I+ ?? Z(Pt) = O,

"._ _ CItLL _P:PO2(L)
.;+,

: + G£) TO "3_
+.:": ?k, CALL e._PC_IL)

.+:*_*,_.,,¢ ?0 CONTINUE"
.+ On 2OO I = 1,3
:I L- ?

GO 70 (P2'Pt+2."]t _.5_t t I

' 27_ 7(2'1_) = O,
GO TO ?_6 ,,_

2?3 CALL SKPOE(L)
GO TO ?_)

2?k CALL a_RO_(L)
236 IFQ = t

Z(T )• _(_4.73) • ZIT+20)_zIq)eof_+3tNSEC+,_)
_(I ��,`�L�=7(I+23)IZ(?)
II=(I.GT.P) Z(_4) : _ORT (? (?q) _3' (29) + Z1?0)'_7130) �Z(3t)_Z(31))

_rI_(q)_I(_e,_+N_EC)oF+Q,O,) GO TO 2, 0
ZP(l) : 7.(t P�|�I(zfq) _0 (I ˜�_I_EC))

;.. 2110 CQNTI' N'lF
' ! ZPPi = 7P(1)

7.0?.2 = ZPi[P)

• i_I_.;

,+

i (w-_.s)-9_
,j

1971015349-186



... GO TO :21 •_,
r';, +_,_ SINGLE VEHICLE aEI_OOYNANTC_ _

20! DO 300 I=:L.3
IF(_V(._T).GT.1.E) GO TO 301
L, = 3
GO TO 302

391 IF(O(T NSEC').r,T=,,cJ'.' GO TO 3Ok.
Z(T*20) = O°
7('['+_'3) = O.
?(T �TO.
r;o TO 303

30? Gfl TO (372_,_?_3_374)_ I
_22 Z(21) = O.

." r,o TO 336
' ; 3_3 r,ALL Ar"I:_C_(L)

... GO TO 336
". 3?.4 CALL AEPO_(L)

3_6 TEO = 1
• ._ 7(I+23 ) = Z(I (I+3_NSEC)OZ(9),i

: ' 7(T+28) = Z(I+73)/7(7)
303 ;F(I.GT.2) Z(3#) = $ORT(_(2qI_Z(29) + 7(30)_7-(30) + Z(31)_'t(31))

'+ ,_00 CONTINUE
.k _?1 = 7(21)

7P73 = Z(_'_)
j+_i_ r _'_'v PROPULSION ANt) TINE RATE" OF' CHANGE IN WEIGHT _'_'_
t_'._.,_, 21 TF'(Q(31_NSECI°GT.._) GO TO 70

._ 7(?7) = O,
• .."_ 7(_?) = O,
'!'! Z(47) = O(qJ,NSECI
'_ Z(_8) - O.

•::"_ GO TO 71
/_'_'" ?0 CALL PRPC_N

-": 7_(32) = Z(_7)/Z(7)
i_'" 71 "t(28) = Z(27) + Z(_5)+,,_+ +

.-i 7(3,_) = _(2_)17(?)
Z('_5) : SORT(Z(?q)_Tf?9) + 7(3_1_7(._3) + 7(31)_;Z(%111
IF(_V(35),LE,1,6) 80 TO _0_

_V(_2) : Z(35)
r, i_e APPL If.O FORCE'<; I._._ •

_04 IF(Q(_I_NSEC).GT,°_) GO TO 7'2
IF(IEO,GT,O) _,0 TO 72
t(l_.) = O°
7 (_5) --- O,
7(_6_ = O,

' GO TO _'6

" SIN8 = SIN(ARG8)

i C0.¢;_ = COS( ARG/_)

Zr(Z,SZF.EZ.) c,nTo tot 0 I
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q_

* IFIQf3_tN_ECI.LT._.S) gO TO 100
_- C _'_ TRANSITZON FLIGHT RY ROLL'ObT CONTROL e,
,'.i ZF(IFO,LT.I,0RoZ(_).GE.V(A?)) GO TO 91

]:F(AR_(AR_IoLT.TESTT) GO TO 9I
FGAN = 7(7)e(TT16);STN_eCO_k + 7(XS)vCO._? ° 2.eMF_=Z(2);$INkeCO_5 -

1 NE?_(1)_P,O_5_(COS3_COS5 + STN3_COSA_$[N5) + Z(?)_(O(52_NSEC)/V(k
25) - Z(P.)_CO_31Z(1)))/V[35)

AI_ = FGAH/ARG
CALL qAPG(A_G97(t[)t?,O)
Z(lt) = O(3GtNSEC)_Z(tl)
EF(AB__(TIl,t)_,GT.18O,-TEST1) GO TO 90

"_ ZF(Q(_NSEP.), ._,0,) GO TO qt_
IF(7(ll).LE.Q(k_NSEC)) GO TO 91
GO TO _0

q_ I_(Z(11).LTo_,(_N_EC)) GO TO 9_
ql Z(11) = O(#_N_EC)
90 CALL ANGLE

SO T(1 100

tot IIr(JAL¢.(]T.O) GO TO 102
"" ZFflAL_.GT.1) GO TO 1Ok

FGAH = 7(7)'_(T(16)_S_N3eCO$_ �7(1_)_CCS.x - 2.'_HE'_7.¢2)_T.Nk;'COS5 -

._, 25) - _(?)_CO,_3/Z(1))tlV(35)

'_" _":._ C0_7 : COS(ARG?_

'._;. Y3 = Pr;,AN - ARG
";_ ZFfAP_(Yt) ,LE,Q(t_tNSE_.)) GO TO 102
'_: IFII_L=-?) lOg_ 11_,11_
_- "-16 IFfABS(Y1).LT._BS(Y2)) .;0 xO 107
:_ Xt : XP
_':_' Yt = Y?
_ 107 x_ = x.x
" 113 Y_- : Y'_

_:., ttk X3 : Xt - Y$_(X2 - Xl)/_*f2 - Yt)
'+' 7(12) = X3

GO TO J,_
106 _1 = Z(I?)

YI = Y_
X?. = Xt + O(37_NSEC)
Z(12) = XE

t08 IALF = _ALF + 1
IF(?(I_IoLE.G(,_SeNSEC)) _,0 TO lOq
IF(Z(I?),GE,O(_._NSEC)) GO TO 1tO

i: IF(_ALg-t_) 10.=,10_,115
_. 11_ Z(12) = Q(k3_NSEC)
': GO TO tit

115 JALF : 1
GO TO tO3
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111 JALF = 1
t05 IF(IEQ,LT.I,0R,P(SI,GT.V(4?)) GO TO 72

_0 TO 13
107 CeLL aNGLE

GO TO 112
100 ARG7 = Z(ll)/V(49)

C0_7 = CO._(_RG7)
117 SIN7 = SIN(ARGT)

_RG9 = Zil3)lV(4_)
_ZNQ = _IN(ARGq)
COS9 : COS(APG9)

IF(IEQ,GT,O) GO TO 73

Z(44) = (C_Sq_SI_'SIN7 + SINg'COSI)_Z(?7)
"P(l,5) = COSg'_O_'pZ(27)

7(4&) = (-_INg_IN7 + CO,_g'_KINS'_COSI)_?(P?)
GO TO 26

73 7.(4_) : (co_q'cns7 - ._INg_SINS_SINT)_Z(?;) + (CO$9_SINS_SIN7 �_IN

7(451 = -SINg_Cn_'PZ(2_) + COSg"COSS_Z(?R) 4" SIN8'_7(_6)
7_(46) = (-SINg_S.T. NSmCOS7 - COSq'_SZNT)_Z(2;) • (-SINgeSIN7�C059_

c i_ OIFFERENTtAL eQUATIONS (STATE EOUATIONS% _
_6 F(I) = 7(2)_iN3

P(_) = 7(16)_C0_X_C05_ - 7(I_}mSIN3 + 7.(;5) _V (_T) /7 (7) + WE2_Z(1} •

:- IF(A.qS(7t_}),LT,V(6_)) GO TO 76 )
"':_ 7ARG = 7(?.)

GO TO 77

,,. 76 _'ARG = V(65)
+L 77 F(?) = r:,0S3'_7(?)1'7(1) • (.7(¢_6)'_V(35)/Z(7) <. P.,+HE_7(2)_SINI_COS5 +

•_ 715) _COS_)/7.ARG
' F(_) = F(3)+V(_.5)
"' IF(ABS(ABS(_(_)I - 90,),LT,TEST3] CO TO 2q

.- IF(ARS(AB._(?(5)) - 90.).LToTE_TX) GO TO _9

+.; IF(AB,_(TI_)).GT,VIkt).OR,T,LT,,V(4P_)) GO TO 3_
F(_) = (Z(2)'eZ(2)_'CO$3'+COS3'+SIN4_T_NS/Z(1) - Z(16)'+SIN_ + Z(_)++V(

135)17(7) 4. 2._WF_7(2)I(COS3_SIN5 - SIN3_CO$_COS5) + WE2.Z(1)_SIN_
?_":;INB_CO,R5) / (TA P.G_CO._,_)

F(_) = F(I_)_V('+5)
3_ F(5) = 7(2)_P, OS3+POSk/Z(1)

F(5) = F(SI_V(_I
F(6) = 7.(2)_CO¢_¢IN4/(Z(11_CO$S)
;(6) : r(6)_V(45)
r,o Tn 2R

29 F (_) = O,
_(5) = O.
F (6) = O.

',. _0 TO 28
'" 3_ F(4) = O,

"' GO TO 34 ;_
30 F(_) = O.

•i (IV-23)-102
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(i._i_ F.(aj) = 71['2)_,COS3,_COSg/Z(I)
F(5) = F(SI*V(451
F(6) = O.

?.8 IF(Q(?7,NSEC).GT.1.5_ Z(471 = Z(_7)_2._7(?.3)_7_(q)'_(Z(_O}IL(O(57_NSE
IC)_Z(40)=Z(#O) + O(58_NSEC)_Z(40) �Q(59_NSEC))+ O(60_NSEC))/Z(2)

F(7) =-Z(47)
C _'_l, ID_&L VELOCITY AND VEL3CITY LOSSES _=

IF(IEq.LE.O) GO TO 74
ORAG = Z(24)'_SIN9'_CO_8 - Z(25)_CO._q=COS8 - Z(26)_'SIN8
GO TO 75

74 BRAG = O,
75 F(8) = V(35)_Z(32)

!_ F(q) - Z(tS)_SIN3 - Z(t6)'_COq.;3_COS4
u F(lO) = V(35)_OQAG/Z(7)

IF(Q(_I,NSEC).GT,.5) GO TO 37
.
•" F(ll) = _,
"_ GO TO 38

37 F(11) = V(35)_Z(3_*(1. - r OSg_CO_8!
78 F(12) = Z(ZJe7('9)

-_ IA_G = TFLAG �1
._ GO TO (qlJg_S?_,87)_ IA_G

C _ AFTr'_P THE FACT Z PARAHETER_S ==_ '
. _" C '_+'_ EFPECTZVE PITCH RATE '_'_
'_ 87 GO TO (143_143_140,14_144_1_0_143_141_141_141_141_1_1_141_141_141

_'.= 1_1#1_ 1_1_1_3_ 143_143_,143_143,14_t43,143_143_143_143_143_1_3_143)

_ (;; 2 IPSIF.- ;_ .;
..,..:_. 1_1 IF(W(._iI.LT.,,5) GO TO 140
.... '_ 1_3 Z(78) = 7(43) - PSARG
";;._'- IF(IFL_r.GE.2) GO TO 140

ARG = V - PTARG
IF(AR_(ARG).LT.TESTI_ GO TO 1_4
Z(78) = z(TeI/APG

+,.;r GO TO t_O
"_-- 144 Z(78) = 8
"'_ lk0 PTARG = T
:°_" P,_APG = Z(_3)
""¢. C _'_ HFAT FLUX _
'_ Z(38) : F(12)

. C _ LOGAR_TI_ TO THE BASE 10 OF THE OYNANIC PRESSURE '_
A_G = 7.(9)
IF(ARG.LEo.OOtP ARG : 9,6_tO,_(-A_S(Z(_)-260000°)/ 51000,)_((Z(2

1) �1.)/?._800.)_'+2
Z(92) = ALOGiOCARG)

C _._e _NE_TIAL VELOCITY AND FLIGHT PATH ANGLE _e_

VIY = Z(?)'_CO__3"COS4
'_+ VIZ = ?(?|_SIN3

_ Z(41) = _ORT(VIX_VIX �VIY_VIY* VZZ_VIZ)
',_. IF(Z(_t).LT.TEST1) Z(41) = TESTt

ARG : VITIZ(St)
- _: ,. CALL OA_Ir,(AI;'G,Z(4_) ,i,O)

' "_ _'--' C _** INF_,T ' AL ATIMUTH _l_l,
'- _ • ,++/

(IV-23)-103.
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_70_G = Z(41)"CO._(T(4?)/V(_5)) _
IF(ABS(O_G),GE,TEST1) GO TO 121
? (65) = O,
GO 1"0 170

121 COSf_T = VIY/DRG
CALL QA_G (CO._BI, 7 (65) _2_ O)
IF(VIX,LT,O,) 7(5_) = ._60.- Z(6_)

120 IF(O(56,NSEC),LT.,5) GO TO 160
r, Jt_ ORBITAL ELEMENTS '_
g '_"_ tONIC ORR/TAL PA_?AMET_'RS 'P_'_'_

¢
7.(75) = 7_(t)_SQC_T(VIX_VIX �VIY_VIY)
_(6_) = 7(41)_7(klt - 2.'_V(36)47-(1}
7 (72) = Z(6R)'_V(?R)'_V(79)'

: 7.(74) = (Z(7_)/V(36))_Z(T5)
' _PG = 1. + 7(71+)'_7(68)1Vl'36)
' IF(APG) 127_ 127, 128
: 12R _(7_) = SQRT(AI_G)
: GO TO 1?9
". 127 _(7_) = O,

7(6q) = 7(_1)
7(76) = O,
GO TO 125

l_q. 7(_q) = SQRT(V(36|IZ(1))
A_G : (Z(7_I/Z(t) - 1.)/Z(7,_)

_. CALL QARG(ARG_7(?6)_2,0)

". IF(7(h?),LT,D,) 7(76) = 360, - Z(76)
"_ 1?5 _F(7(68),GT,-,O00001) GO TO 130

XeX = -V(36)/Z(68),_¢

?(70) = XAX_(1.+ 7(73))
;: _r. = V(._6)'_(1, - Z(73))/Z(70)

i IF(_RG.LT,TEST1) GO TO 131
_' 7(71) = SORT(ARG)

?

_0 TO 132
130 7(70) = O,,4

" 131 7(7t) = O,
; 7(77) - Oo

P, _'_'_'_ORBITAL INCLINATION AND NODAL LON$1TUO_ _'_'_

13_ TF(ABS(_RG),LT,TE,_TI) GO TO Wt
IF(A_S(COSBI),6T,TEST?) GO TO ;?

ARG = CO_5_$IN(?(6S)IVt;_))
IF(A_t,_(SRG),GT,TEST2) GO TO :_

Z(661 = V(WSI_ACO_IAt_G)
APG = COSRI/SINfTf661/V(45))

CALL OAPG(ARG_ ARGt_t O)
IF(Tf66),GT,qO,) GO TO W6
IF(7(5),LT,O,) GO TO h7
7(67) = Z(6) - ARG

, GO TO rio
47 7(67) = 7(61 + ARG

GO TO" 50

46 IFfT(B),LT, O.) G_ TO k8 _.._

,. (IV-23)-104

1971015349-199



j- ,

GDC-OBB?O°O0_

_ Z(67) = Z(6) + ARG
GO TO 50

4B Z(67) = Z(6) - APG
50 TF(Z(ET).LT.O.) 7(67) = 7(67) + 360.

ZF(Z(6T),GT.36D.) Z(67) = Z(67) -"_60,
GO TO 149

4_ IF(ARC) 51_52952
_1 Z((_6) = 180.

GO TO _
ST Z(66) --6.
53 Z(67) = ?(6)

GO TO #J+9
kl ?(66) = Z(5)

Z(E7) = Z(6)
GO TO 149

_2 IF(CO_T) 57,63,63
57 7..(_.7) = Z(6) �180.

GO TO 64
6.3 Z(67) = Z(6)
6_ Z(66) = qO.

GO TO _0
149 IFKAR':;KCO._gZ).LE.TEST?) GO TO 1t3

_F(CO,_RI.LT,O,) GO TO 13k
Z(ql) = ?(5) - 7(76)
GO TO I',5

_,,- GO TO 13¢J
133 ARG : 7_(67) - Z(6}

CALL OUAO(ARG, A_G, 1_ 10)
ARG = ARG/V(_5)
ARG = CO_COS(ARG)
C,8_LL OA;?G(ARG _AI_ _pO)
IF(7(5).OE.O.) A_r, = 360, - AI:PG
Z(ql) : 360. - ARG " 2(76)

135 IFfQ(65,NSEC).LE'..5) CALL QuAr)(z(91)_z(gJ)91_10)
Z(96) = 7(74)1(1. �Z(73))•
APG : _IN(Z(66)IV(e,,5))_SIN(Z(91)IV(45))
CALL OAR(;(AI;'G,Z(97)l, tpO) :
Z(98) =-Z(eT)
AR_2 = ARG'ARG
A_,¢l = 1. - ARG?
RF.A = t./SORT(ARG1/(V(6,9)_V(;9)) * ARG2/(V(50)vV(50)))
z(9q) : Z(96) - _EA _'
IF(7(6q),GT.-.000001) C,O TO ?-03
Z(100) : 7(70) - _EA
GO TO 7_

203 Z(100) = O,
78 CONTINUF

C

C OPT]'ON FOR TkRGETXNf';, OI_BITE'_ TO APOGEE_PER_GEE_ TRUE ANOMA,.Y ,

(IV-231-105 !
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TF(._O(3pl).LF.O.) gO TO 88
PAT=REA �$Q(311)_"
_T = REA + ,,5 _ (._m(._l) + SQ{3_,2) )

P, SQ(_I} I_ APOGEE ALTo, SQ(3_2) IS PEgIGEE ALT
_T --- RAT/AT -lo
_T = RAT_(t.-ET}/(I.+ETVSQ(']_4_)
HT = RT - Z(14)
SQPTK= SQRT(V(36))
VT = SQRTK'_SORT (_..IRT-t,,/AT)
VAT= SQ_TK_;(IPT(;'.tRAT-t.IAT)

t, GAMT=ACO_ (VATA'RAT#VT/RT ) eV(l+_)
TF(_O(3_5).LT.O,t GAMT=-GAHT

• + 7.(101)= Z(_) - HT
7(102)= 7.(42) - GAMT
?(103)= 7(_1t - YT

88 P,ONTTNUE
r THE VARIARLE_ MT_GAMTpVT ARE TARGET VALUES OERIVEO FROM THE

; C INPUTS HANN_ HPNNt TRANOHt AND THE CURRENT VALUE OF RE=Z(14),
- r, OPTION FOR TARGETING ORBITER TO APOGEF,OERIGEE_ TRUE ANOMALY

e
r"

IF(O(_6_NSEC).LT.I._) GO TO 160
r e,_ TN_TANT_NEOLt,_ THPACT POINT PREOICTIqN e_e

_F(Z(73).LT..OOOl.0R.Zf73).GT..q999.OR.Z(70_.LT.V(_,O)) GO TO 161

XRP = XAX_(t, - 7(7.'q))
_' IF(XRP.GT..qBR_V(SOI) GO TO 161 "_
_- 76 = 7(_,) J

IF(_(6F_NSEC)._,T..5) CALL QUAD(7.6_76,1_tO)
._ IF(ISURF.LT.1) GO TO 164
+': IF(Q(_6_NSEC).(;,T.?e_) GO TO 19q.¢S

; _ +_"_ _TFRATION INITIALIZATION FOR OBLATE EARTH INPACT LATITUDE '_m_
'_- JERR = 0

_, LCYC = 10
:._ KCYC = 0

IF(IFLAG.EQ,?) 7(841 = SIGN(30._7(_)I_r

:_ ZSh = Z(SW)
,+. 16;_ AR(;.I= CO_J(Z(8_)/V(I+_))

APG1 = ARGI_ARGI

AQG2' = 1. - ARG1
7(86) = t./_RT(AP(;1/(V(_q)_V(kB)) 4. ARG2/(V(_O)_V(50)))
KCYC = KCYC 4. 1
GO TO 16"_

r _ SPHEI_ICAL EAPTH '_'_
199 7(86) = V(1)

GO TO 163
164 Z(86) : V(_9)

' P, _ INITIAL CONIC ANALYSI_ _=_
,'+ 163 _RG = Z(?_)/Z(86)
+_, ARG = (ARG - 1,)1Z(73)

I CALL OARG(ARG_Z(_)O)_2_O)7(qo) : 3600 - 7(q0}
_ 7(8¢J) = Z(90) - 7(76) _
.,._ +.j'
.+'
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( IF(A_F(Z(t56)-qOo),LT,TESTloOR,Aq_(7(5)).C.TogO.-TEST1) GO TO 166
• _'_: "*" C _ NON-POLAR _NCLTNATZONS _'P'_

IF(Z(5).LToO.) GO TO 167
p, _I_ POCJtTEVE CURRENT LAT_TUOE _t_

XKF2 = 1°

XPA = 7_(67) - 180.
CALL OUAO(XPA_ XPA _1_10)

172 DOH = XPA - 76
IF(Z(65)iGE,l_O.} OPH = _PH
CALL OlIAO(DPH _OPHt t_ 10)
GO TO 1_9

: C t,_o_ NEG_'rTvE CURRENT LA_i;'UDE _'_
_;_'- 167 _KF? = -1.

XPA = ?(67)
:: GO TO t77
_-:. 169 ARG = qO_'=COS('DPH/V(_5))
_r CALL _P8 (ARG_ XCC_Z_ O)
"_ ARG = _(CC z(8q)
_: rF_ARG,GE_,O°) GO TO 1Te_

._ IF(A_C.,LE,-180)' GO TO t75

? XKFI = -I °
.;'_ XKF3 = 1.

-:_ GO TO 176

GO TO t70
"_,." 17_ Xr)O = -ARG - 180.
.: XKlr 3 = ?.

-: 170 XKFt = 1°
176 ARG = XKFI_XKF2_'SZN(Z(_56)/V(;6))'_$_N(XOD/V(_5)}

:=

CALL q_RO(ARG_Z(8_)_I_O)
_ GO TO 178
.... _ C '_= POLYP 7NCLINATZON _

"_ 166 ZF(APS(7(6¢J)-tBO,).LT,90°) GO TO 179
C v_,_ INF_T_AL AZIHUTN _ 0 OR 360 BEG _'_'_

':',_ XKFt = 1,
ARGt : 7l_) + Z(Bg)

" GO TO 180
C _ TtIERT]_AL AZ_NUTH ]_S 180 BEG _

179 XKFt = -t.
ARGt = 7(_] - __(89)

180 AAI_r,1 = ttBS(ARG1)
_F(AAPr, t.LT°90,) GO TO 181
_F(AAOGJoGE.ZTO.) GO TO 18E
Z(Sk) = YKFI_t80. - ARG1

i_ GO TO t?e
lq1 _(Bk) : IIIRG:t

• _ "-

• _ GO TO t?8
t82 _(8_) = ARG1 " XKF_._360,
178 ZI_(Z,¢;IJRFeLT.t.OR.O(S6,NSEC).GT.2.S) GO TO 277

".:,._" __: C _m_ NENTON-RAPHSON _TERATZON I_0t_ OBLATE EA_TN ZNPACT LATZTUOE

i'_i,. ([V-23)-107
• ,:}
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D7B84 = 7.(8k) - _Sk
[F(AItS(DZBO_).LE.O(19_N._E'C)) GO TO 1T?
TF(KCYC.GT.LCYC) GO TO J.83
IF (KCY_,-_) 187_ 187_18k

186 JEQP = 1
187 7._I,= Z(Sk)

rJ7.As_ = OZB8k
C,O TO 162

184 ARC, = OZ98_ - D7.A84
IF(ARS(JRG),GE.T_ST1) GO TO 188

1. _F (JERR) 186_ 186,165
188 A_G = Z(Sh) - DFqSk_DZBSk/ARG

._ 78h = 7(84)
r)ZA84 = OZB8k
7(8h) = ARG
1_FfARS(Z(84.))._T.1gO,,) GO TO 189
GO TO 16_'

r, _'_'_' FXCEEDED NAXTHUN NUMBER OF I'rER_TIONS 4,_
1fl3 HRTTF_ (6 _1001)

GO TO 190
r _,s_ IMPACT CONDTTTON_ ARE INVARIANT TO IHPACT LATITUO_ _

1,q5 WRITE'(6 _100_)
£,0 TO laO

_,:, r m_mm PREDTCTEr] I[MPACT LATI?UDE EXCEEDED LIMITS _
_,, l_q WPTTE (6_t003}
.:_- 190 WPITE(6_,IO0_.I Z(86.1, Z8_._, 07_84,_ OZA8_._ Z(86)_ KCY("
_ r _'_ OETFRMZNATZON OF IMPACT LONGITUOF FOR A NON-ROTATiNG CENTRAL RO

177 TF(_gS(Z(66)-qO.).LT.TESTl.0R. ARS(Z(5)),GT. qO,-TESTI) GO TO t91
,,,...:. NON-C)OL_ INCLTN_TION_ _'_
.::: ARG1 = COS(XOO/V(t*=3))
:_. A_,G? = COS(t(Sq.)/V(kS))
" 4_G = A_GtlARG?

CALl_ OAI_G (A_G_ AP.r,,_, O)
"_ ZF(XKF3.LT..5) (';0 TO lq?k

!F(_KF3.GT.t,5) GO TO 193
'" GO TO tqk.
_: 192 A_r, = -ARG

GO TO tqt,
lq3 A_G = ARG 4. :180.
194 IF(Z(65),GT.180.) AR'G = -ARG

Z(88) = XPA �APG
r,o TO lq5

r '_ _ _' POLA_ INCL INATTON _
191 _F(AARGI.LT.qO..qP,AAPG1,GE.270.) GO TO 1q6

Z(88) = 7.6 �180.
GO TO 19_

1q6 Z(88) = Z6
: GO TO 1q7
:, 195 CALL QUAD(Z(88)t_'(68)_t_IO)
'i r _= DETEPMINATION OF TIME TO IMPACT _"_'_

t97 ARG : S_,RT((1,-7(73))/(1, 1)1

"_ ([_23)-108%"
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/' AqG2 = ARG*TAN(ARG'J.e'Z(76))
L CALL qAPG (APG2 _XE$ _3pt)

IF(XEloLT,Oo) XE! = V(k4} • X_t

AP,G2 = AWG_'AN(eRGi*Z(90))
C_LL OARG (ARG_ _XF_. _3_1)
IF(XF?,t.T,6+) XE? = V(k4} + X_2
XE2 = _.+XE?
SINE1 = $ZN(XE1)
SINE?. = _INIXE?)

7(A7) = ,B_'(XE2 - XE1 - _(73)_(STNF._ - $1NEI})a'Z(I/)IV(Wi_)

C _,a,. OETEPNINATION OF IMPACT LONGITUDE FOP, A ROTATING CENTRAL POOY

•; 7.(85) = I(881 - V(37)_Z(87)
CALL ndAO(Z(85),?185)91tlO)

:, GO TO 160
i:: 161 DO 198 I=I_7
:: lg_ Z(T+8._) "" O,

160 IF(V(96),LT°,5) GO TO 60
_ IFfV(56),GT,2,5) GO TO _O

C v_,_ TRANSFORI*ATIONS FOR INPUT COHPATIBZLITY WITH GENBET AND TSOP PR
. GALL T_ANI(O,,Z(2)_O,9$IN3_COS3,_INk_COSE_VltV2_V3)
:- _RG = V(35|/7(?)

AX : _G_Z(44)
AY = A_G#Z(_5)

+,

'_ ,,.-- qALL T_ANIIAX,AY_AZ_SIN3_COS3_INN_CO$_AU_AV_AW)
+.: (..i} AV = AV * Z(16)
:.- AW = AW - Z(15)
:v

':' CALL TRAN?(O._O,_Z(tI_,_IN_COS_SIN6_COS6_Z(_3)_.7.(_I+Z(_5))
: CALL TRAN2(Vl_2_V3_SINS_CO,_5_,_IN6_COS6_7.(_G)_Z(57)_Z(58))

CALL TPAN? (AU __Vt AW_STN5 vC055 _TN6_COS6_ _X _AY_ AZI
, &AA : V(61 - VT371_T

., ARGA = AAA/V(45)
•i $INA = $1N(ARGA)

COSA = COS(ARGA)
': CALL T_AN3(AXsAY,AZ_SINA_COSA_W(_5)_fE6)_W(27),W(28)_z(sg)_7(60)_,

iZ (61)
GO TO 60

C _ TRANSFORMATIONS FO_ INERTIAL COMPONENTS O_ R+ V_ A(F)_ A((;) '_
_0 ARC = Z(k2)/V(_5)

$1NGI = $IN(ARO)

COSGI = CO._(ARO)

ARG = 7(6_,)lV(kS)
SINBI = SIN(_RG)
CO_OI = CO,fARO)

CALL T_ANL(O._?(_i)_O._$IN_I_CO_GIt_INBI_CO_BI_VX,VYtVZ}
ARG = V(3_IIZ(/)
AX = e_G'_Z(4_)
AY = A_G'_Z(45)
AZ = A_?G_2'(_)
GALL T_ANt(AX_tY_AZ_;IN3_CO$3_'_TN_COSIt_AU_AV_AN)

', FT...; CALL T_AN2(O.,I_.,Z(t),SIN_COSS_SIN6_CO_6_X_2_R3)
, _"..:*.,

'v-2s)-zo9
o
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CALL TRANZ (VX pVY, VZ _SIN_ _C0._5 _ST.N6,COS6 _Vt _V2 _V3)
CALL TRAN2 (AU_ AV_AW, SIN_ _COS5 tSZNG_CO_6, AX_AY_ a Z)
CALL TRANZ(O._7q. TGI_-7.(If)_SIHS,CO._5_$ING,CO$6_I_B2_B_)
AAA = V(6) - V(37)eT
ARGA = A_A/V(45)
STNA = ._TN(ARGA)
COSA = CO_(ARGA)
CALL TRAN3(_I_R2,R3pSINA_COSA_W(25)_W(26),W(?_7),Hf28),7_(53),7(S_)t

1Z (55))
CALL TPAN3(V1tV2_V3_SINA,COSA_,W(25)_N(Z6)l,M(27)_W(?8)_Z(SS)_7(ST')

17 (_8))

CALL TRAN3(AX_AY_AZ,SINA_CO_A_W(?S)_W(26),Wf27)tWf_8),Z(59)_Z(60)
1Z (_1) )

.,,." CALL TRAN3(ql,"_,B$_SZHA_COSA_W(25)_N(_6)_M(?7)_W(?8)_7.(62)_(63)
: 17(6_) )

C _'_'_ DOWN I_ANGF Cq_PUTATION _
60 APK1 = W(21)'_W(_X}

ARK? = W(211_W(_?.)
ARK5 = COS5'_C0$6
A_K6 = COSS_IN6
COS_q " ARKt_ARK5 �ARK2_ARK6+ I.I(?O)_STN5
CALL QAI_G(COSk9 _Z (kg), 2 _ O)
APG = ARKI_ARK6 - AR_SeAP.K?

" DUH = V(;) - 180.

TF(nUHVnRG.GT.O.) Z(kg) _ 360...* Z(k9)
TF(V(GR_.LToo_.ANneQ(69_N_EC).LT.._) GO TO 8_

,..'_. C _.e._ _?_INUTH FROH TNITIAL POINT _

.: ._ LRY = A_KS_H(20) - ARKt_SIN5
: ". L_Z = APKI_AP, K6 - ARKS'_AR_.2

L

• ,/ XLn : SORT(LRX_LRX + LRY_LBY 4. LBT._LBZ)
..,,'' TF(XLBoLT.TEST1) CO TO R_

• ;"., 7.(5?) : V(WS)_ACO_(L_IW/XLPJ)
".:'" 7¢;? = Z (¢_2)

:., IF(LBZ.LT.O.| ZfS?) : 360. - Z(52)
:' 60 TO 8=;

R_ Z(52) = V(4}
ZS? = Z (5_)

C v,_v,_ SLANT RANGE AND _LEVATION ANGLE FROH INITIAL POZNT ev_,o
q,_ TF(O(6q,NSEC).LT..S) GO T n 151

XL1 = 7.(t)VARK5 - V(1)vARK1

XL3 : ?(1)V_IN5 - _(1)'_W¢?O)
7(7q) : ,_QRTfXLI'_XL1 + XL?_XL2 4. XL3_XL3)
TF(Z(TR).LT.TF._Tt) GO TO 1S7
ARG : ARKI_XL1 �ARK2eXL?+ W(2_I_XL3

',' ARG : ARG/Z(79)
P.ALL OA_G(ARG_APq,?_O)

."'_.'_ ?(_0) = qO. - A_G
GO TO 151

t57 Z(80) : 11. -"

"' (1_-23)-110
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'' C 151 I_'(VfGS).LT..5) GO TO 999
• .:. _'" C _vvm CRO_ RANG_ COMPUTATION v.vv,_

Z(YO) = ZS_ - W(24)
C v;e; TAPGFT MISS ANGLE COMPUTATION 'f'P_

ARKS, = WIlk)'sW115)
BOT = &RKS_ARK3 + ARKGVARY_ , �SINS_W(13)
IF(AB._(POT)_,GT,,,,95) GO TO 86
Z(Yl) = V(_5)'_ACOS(BDT)
GO TO 1._0

86 BTX = _RK6eW(I_) - ARKkV_IN5

EITY = APK_eS]_NCJ - ARK_Wr. 13)
- BTZ = _PKSVARKk - ARK3eARKG

$751 = SORT(t4TX_,STX + p_.--_T'¢ + RTZ_.r_TZ)
CALL qAPG($Z51_7r54.)_d%
ZC(BDT.LT.O.) ;;(,_.," = 18qo - Z(51)

1_0 ZF(Q(69_NSEC)..LT.1.5) cO TO 999
p, v,_ ATT'4UTH_ ._L_NT RANGE, AND EL=VATION M<GLE FROM TARGET POINT

RTX = AQffk'_I_5 - N(I_;_ARK6
RTY = W(13)"_ - ARV3=SIN5
BTZ = APK3eARE_ - ARKk;ARK5

: flTW = qTX_W(1_) - RTYeW(16)
BOT = _ORTf_TX_BTX • q_Y_TY + qTZ_BT7)
IF(BDT.LT.TEST!_ r.O TO 15/4

", _'j

,_ Z(81) -- V(_B)_'_,_(BTW/BDT)
v_ G_ TO 1_8
" _" ( t_k Z(81) = _,

4; 158 IF(RT7.LT,,O.) Z(8:L_ = 160. - _(,'lt)
'' XL1 = 7(t)'_ARK5 - W('.._)_',_PF,]

"-.-,,._" Z(82) = _QRT(XLI'_XLI + XL_'XL2 _- XL'_'rXL3]
_- I_(Z(8_').LT.Tr".ST1) GO TO 159

C'_i"'_. ARG = _RK3'_XL1 + ARKk_XL2 + W('-X)vXL3

•, ARG = A_OI_(87)
•,, CALL _AP_(ARG_ ARG_2_O)

Z(83) = 90, - _G
GO To t_5

159 Z(8-_) = O,
I_Y IF(Q(69_NS_C).LT.2._) GO TO 9q9

C '_'_ AZTqUTH ANO ELEVATION ANGLE" qF THE TAPGET POINT FRON THE VEHIC"
z(qs) = (7(51)/V(_5)l_'((Nf3S) -V(BO)t/V(_6))
9TM = _TYeCO56 - RTX_IN6
I_(_OT.LIr.TESTtl) GO TO 138
Z(q3) = V(k_)*tA_O_(BTN/BOT)
GO TO t3 ¢)

138 7.(93) = 8.
t39 IF(BTZ.GT,O,) Z(q3) : 360, " Zfq3)

IF(Q(65_N_EC).LT..5) GO TO 1_7
AQO = 7(_) " "_60,

,_, GO0 = x(_) + 3GO,

, :

.. ._:!,_:.:_! (W-_,31-111
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137 T_'(Z(93).LT,AOO) GO TO 1_2
TF(Z(93).LT.BOD) GO TO _47
7(9,_) = Z(93) - 369,
GO TO 136

l(oZ 7(93) = Z(9"3) * _60,
136 IF(NQ,GT.IO) GO Tn g98

NQ = NQ +1
GO "TO l_?

qg_ WRITE (6_1005}
147 _(q,W) = Z(93) - 7(4)

IF(F(4).LT,O,,ANn.Z(94).OT. 60,)Z(94)-7(94)-36C.
ZF(F (_). GT. O., ANr_.7 (94) .LT.-60. ) Z (q4) =Z (gW) +360.

99q q_ETUI_N
:: ENP,

f

, (IV-Z3)-112
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Appendix IV-24 Subroutine ANGLE

( 5URROUrZRE ANGLE
COMMON N_E'CgT_T'PtTS(15) _V(85) tQ(73115) tW(50)_Z(1?O)gE'C(3),CV(,_)

VO(_8,t,} ,WQ(13,W} ,XMIII_I), A1 (1,1} ,C1(1,111) ,XM?(25,S) ,A2 (17,5)
2 C?(?5,1_,5),XM'S(25,5)_A_(12,S},C3(25,1795}_XNAO,XNAl(t,1},

XNA?(_5) _XNJ._(?_C_)gXNPI[2),P_;T(25) _TWD7(?.5_2} _TWOO(25t2} _SW(50)
(* TMr)q (?St 2) tPT (_SyW) _PDT (25,4,) pX'NPT ((*) _ _;V(_O) _$Q(&O pS) t 5E((*O)
5 PS(15)

COMNON/LTCJ/NW(5)
1001 FORMAT(8_NO 'P'_'_" FAILURE IN THE TABLE LOOI<-UP Of:" SUI_ROUTZNE ANGL

IE r)UPING SIqULA'TION SECTI('INg_TH _,tv._///)
W(31) = + 1
TEST1 = ,O0000_
TE'_ST? = .eJgqg_q9
IF(N(6).GT..6) GO TO k6

C _'+_ INTTIALIZATION '_

ISF.ND - IFIX(_I.'X,NSEC))
K¢_F'ND = I_IX(qt32,NSEP.))

LSEND = IrIXf_f._,NSEC))
' C +_ R_LL RATE CONTROL +'_'+'+

GO T0 (_t_(*?_(*k,(*(*_(*(*)_ KSENO
;

_1 SIqO= O(kk,N$_C)
GO TO _6

_,? $IGO = 7(11) + Qt(*(*,NSEC)\
_5 Z(11) = _(36,N_EC)'_TR �STGO

t_.'_ .P, _'_ Y_W eNGLF OF ATTACI( RATE CONTROL '*_m'_
(*(* IF(W(6).GT..5) GO TO (*q

Gr) TO ((.7t(.8,83_8_(.7), LSENO
": _.7 XLI¢0 = 0((*6,NSE'C)

GO TO _o

•: k.8 XLNO = 7113) �q((*6,NSFC}
.: (*9 Z(13} = ¢I(38,N_E'.Cl_Tq �XLM9
; GO TO 87

C _ _PECTFTED POLL AXIR ATIMUTH =_'_
83 Xr)LO = O(46_NC;EP,)

GO TO _?
8(* I_(AB_IT(13)).LT.TESTt) GO TO _'_

P_;IP : 90. - Z(-1?) - 7(3)
IF(AR,_(PSTP).LT.TESTl,0R.ABS(180.-PSIP),LT.TEST1) GO TO 83
ARG = _0. " A_S(Z(131)
IF(AB_(A_G),LT;TE,_T1) _0 TO 88
ARt;, = T_N(_(13)/V(_S))/$IN(PSTP/V((*5))
CALL qARG (ARG _ XLHH, 3_0)
CALL OUAD(Z(13),XLMO,2_lO)
IF(AR,':;(XLMO).LE.q_.) GO TO 85
XLMH : 180. - XLMN
CALL OUaO (XLMH_ XLMH_2,10)
GO TO _5

P.8 X[.MH = 7(1:3)
8_ XOLO = 7(k) �XLMH �O(46_NSEC)

C _'* PITP, H ANGLE OF" ATTACK RATE CONTROL _

"++Cii+i, ,o.

(IV-24)-113
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GO TO (50_51yS_,_O_l_5_t_O,61_67_61_67_61_?_l_67_61_67y90_90_
190,qO,lOO_tO1_100_l_l_tO0_101_lO0_101_100,101), T_FNO

52 GO TO (29_2q_6,?9_?q_26,_O_62_62t6?_6_6_,6_,6_6?,62_62_91_91t
lql,g]_ltOytlOyll_lJO_llO_ltO_llO_llOy110,110)_ ISENO

50 ALPO = O(_5_NSEC)
GO TO _q

_1 ALPO = Z(I?) + _(_5_NSEC)
?q 7(17) = Q(3?_N_FC)#T_ + ALPO

GO TO 80
100 ALPO = Q(_59N_EC)

G_ TO 107
101 _LPO = 7(12} + Q(4_NSECI
107 ITBL = (ISENO-20)/_

ITPTP = ?

JM_Y = TrIX(XNPT(TTPL))
IF(N_FC-t) tO]_ t03_ 110

10_ 7(8) = V(8)
CALL ATMO_
IFfZ(_?)-TE_T1) tO_ 10_ 105

: 10_ 7(_0) = O.
GO TO 110

t05 7(_fl) = ZIZ)/Z(37)
110 IF(7(_O_,GT,PT(ITPTP_TqL)) GO TO _1[

JSTO o : IT_P - t
O_ 11_ J=I_JSTOP
I = ITRIP - J + 1

"_ IF(7(_O),GE,PT(T-J_ZTRL)) GO TO 113
:':, 11_ CONTINU£
_ GO _0 9q7
• 111 JSTOP : JMAX - TTPIP

IF(J_TOP,LE.O) GO TO 997
}

,- DO 112 J=t_JSTOP
,_: T = ITRIP + J
-,'-_ IF(7(WO),LE,PT(T_ITBL)) GO TO 113

.,:, 112 CONT[NU_
907 ITPlP = 2

7(12) = ALPO
WOITF (6,1001) NSEC
W(37) = 1,1
CeLL PA_OUT
W(_9) = 1,1
GO TO 999

113 TTRIP = 1
_PG = (7(kO) - PT(I-I_ITSL))I(PT(Iy_TBL) - PT(Z-t_TgL))
7(17) = ALPO + 9(_79NSEC|_TR �PDT(Z-I_ITqL)+ A_G_(PDT(I_ITOL) -

1PDT(Z-t_ITBL))
GO TO 80

90 KA = IFIWIWW(5))

TF(NS[C.GT,K_) GO TO qt
i KAP_ = T_EN_ - 17
t GO TO (92_gX_gh,q_)_ KARG

•':i (1_-2_-11t

:
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; ( TO96
+_ q3 ARG = qO. -- Z(_)

GO TO q6

96 ARG = (ARG �Q(45,KA))/VfkS)
IP(ABS(ARG).LT,TESTI} GO TO 7_,
WW(3) = I./TANtARG)
GO TO 75

7_. WW(3) = V(4,k,)_'.._
75 IF(APS(Q(35_KA)),LT,TESTt) GO TO 97

ARG = '_(35_KA)/V((+_)
t A_G = t./TAN(ARG)

: ,_,0TO q8

98 WW(4) = (ARG - WW(_))I(WW(2) - WW(I))
Q(37_KA) = WW(?) - MW(I)
GO TO (11

' Q5 WH(_) - O(43.KA)
WW(4) = _(4.5_KA)

gt ARG = WW(3) + WW(W)m(T-WW(1))
• IF(._,BS(ARG).LT.T_STII GO TO 76

ARG = t,IAPG
CALL qA_G(AP, G,?(4_),3,0)

-.. [F('X(q,'_),LT.O,) "_(W3) = 7(e+3) �180,
GO TO ]'7

f-;,._ 76 Z(_3, = 90,

.,:,;...... \':/ 77 Z(12) = .qo, - 7('_) - 2'(k,3)
'-:.: 80 IF(LSENO.LT,3) GO TO 69

C _' SPECIFIEO ROLL AXIS AZIMUTH 'f_
_..<

XLNH = O(38_NSEe)_TR �XOLO- Z(W)

. ; CALL OUAO(XLNH_XLNH,2,10)
P_IP = (tO - Z(I?) - 7(3)

\:,' I_(A_.,_(P_IP).LT.TFSTI.0R. ABS(tP, O.-PSIP).LT.TEST1) GO TO 86
""_- ARG = qO. -ARS(XLMH)• -_',+

-.-+- IP(A_SIARGI,LT,TE_T1) GO TO 86
_._ ARG = SIN(PSIP/V(_))_TAN(XLMH/V(k_))

: < CALL O_RG(ARG_Z(13)_3_O)
"'_ IF(AB_(XLMH).L_,90,) GO TO 87

"" 7_(13) = 180, - 7(13)
CALL QUAO(Z(13)_Z(13}_?_.O)
GO TO q7

R6 Z(13) = XlMH
87 Z(1I) = I) o
69 GO TO (39_30_999.q99_Q99_999,30.30_30,30_30_30_30,30,30_O_30_70_

C _'_ COMOlJTATION OF" _¢j]' (PITCH AI"T_TUOE) _,_e_
:. _0 IF(ABS(Z{Jl}],LT°TE_Tt) GO TO 1 >.

'_' (" _ NON-TERO ROLL ANGLE ,_i_
ARG6 : (qO. - ?(3))/V(kS)

i,'_ A_GI : Z(ll)/V(_5)
ARG2 : Z(12')/V(_S)

r C_._ COSX = COS(AI_G1)
,+.

:I
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SIN2 = _IN(ARG2)
.. CnS? = CO$(ARG2)

SIN6 = ._IN(ARG6_

Cn.,=6= P,OS(A_G6)

IF{AB$(Z(12)),LT_,TE_Tt) GO TO 60

AR(;T = COS6_'00S2 + _IN6_STN_*tCO$1
CALL QARG (ARGT _e,Rf;S __9 O)
IF(ABS(7(13)_,LT,TE_TI) GO TO lg

r '_ NON-ZERO POLL ANGLEr NON-ZERO YAW ANGLE i_,_
AP.G7 = 7(13) IV(_5)

q_S_ = COS(ARG3,_

APG7 = A_GS/V(45)
._ SIN7 - RIN(ARGZ)

C0_7 = ARGT
ARC,{) = _INZ_IN 9

A_GN = C0_6 - C,OSZ'PCO_
"

C _'_'_ T_AN._CENOENTAL FUNCTION ARGUNEN1 CHECK _..w_.

.'. TF(Aq,_(A_GO),LE,ABS(_RGN)-TEST[) GO TO _1
• SIN._ = SIN(ARG3)

.::: _OS_ = ARGN/ARGO
- _ ARG5 = ACOS(COSS)
": ._IN5 : SIN(&RGS)
-., APGT = C0_7_C0._3- _INT_SIN3_SIN_
=:._ GO TO 20

"'t _1 ARGT = COS7'_COS3
_ GO TO 20

",_.=.-; f' _ NON-ZERO ROLL ANGLE_ ZERO I}ITCH ANGLE OF ATTACK _
.".:..-.;_ 60 .SIN1 : SIN(ARG1)
':'-'_ ARG"_ = Z(13) tV(_5)
-:"'' ._TN? = _IN(ARG3)

!"i.;, CO__ = CO_(ARG3)

! ..,:-:'] ARG = COS61_COS3 - SIN6_IN'_SINI

::_,,.._; 7(e,_) = V(WB)_ACOS(ARf;]
";": GO TO 999
-,.: r _ NON-ZERO ROLL _NGLE_ ZERO YAH ANGLE w,_

'_.,i lq Z(h._) = ARG_
GO TO 999

• C _ ZERO ROLL ANGLE _
17 IF(ABS(Zft3II.LT,TE_T1) GO TO 13

r _ _ERO ROLL ANGLE_ NON-ZERO Y_N ANGLE _=,t_
_AR8 = gO, - 7(31 - 7(17)
_._$3 = COS(Z(13)IV(45))
C0_6 = CO_(mAR81V(_))
ARGT = PO,R6_COS_

_0 CALL QARG(ARGT_7(_3)_2_O7
, GO TO qRO
,_ C i_ ZERO _OLL ANGLF_ ZERO Y_lH ANGLE _
:' 13 Z(43) = qO, - 7(X) - Z(12)

" _ GO TO 999
_'_ PSI-OOT CONT#,OL_ _ER_. _OLL ANGLE '_'_
5k P_IO = Z(k3) + Q(_3_NSEC1

GoTO £
0_,,,24)-116
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' C, '- _3 P_;IO = O(t,3,NSEC)
76 Z(43) = _(35_NSEC)_Q(6?pNSEC)_T_ + PRTO

?(7_) = O(36_N'_EC)'_Q(6Z_NSEC)
GO TO TO

P, _ PITCH RATE" TAgLE _,_4,q,
E1 P_FLG = I,

GO TO 68
67 PSFLG = 9,
6_ K_:EC = TF_X(Q(E3pHSEC)I

_ST(1) = O(43_NSEC]
IF(PSFLGoGT..5) P,_T(t) = PST(t) �PS(KSEC)
ITBL = (YSEND -6)I2
ITR_P = 2'
JHAX = ]_F'IX(XNPT(I_TBL)]
TF(K_EC,LT.1) KSEC = I
DO 73 L=E_JMAX

73 PqJTtL) -'-" O(6?_NSEC)m'POT(L-I_'_TEIL)'(PT(L,TTBL) - _T{L-I_ITt_L)} +
1 D_T (L-111

; 6? ARGT : T - TS(K_EC) - O(6ktNSEC)
IFIARGT.LT.PT(I_TTgL).OR.ARGT,GT.PT(JHAX_TTgL), GO TO ?'1

.. _F(ARGT._T.PT(_T_Pt_TPL)) GO TO 72
J_TOP : ITR_P - t
00 65 ,I=_JSTOP
I : TTR_P -J + 1

¢

; IF(ARGT.GE.PT(I-L,ITRL)) GO TO _

%'_: 9q8 WRTTE(6_IOOJ] NSEC

72. Z(J?) : 12(_5_N_JEC)
"_ 1_(31) : 1,1

GO TO qO
:. 7_ J_TOP = JHAX - TTRZP

IF(JST_P.LE,O) GO TO 9q8
:- DO 63 I=I_JSTOP
- _ : _TRIP + J

IF(APGT.LE.PT(I_T_L)) GO TO 64
63 CONT_NUF

GO TO qQ8
6_ _TRTP = T

Z(k3] = PST(_-I) • Q(6_NSEC|_POT(I-¢_TPL)_(ARGT - PT(I-ltTT_L))
Z(78) = POT(I'_ZTBLI_O(62_NSEC)

70 Z(11) = 0,,
ZF(LSF'._D,LT,3) GO TO _Jl

P, _ SPEqTFZF_ ROLL AXIR AZZMUTN _'_
XLNH : n(3B_NSEC)_TR + XOLO - Z(k)
CALL QU_O (XLMH_ XLNH_2,10)
ZF(ARR(XLMH),LT.TEST1,0R,ABS(._LMH),GT,IBO.'TEST1} GO TO 89
ARG : gO. " ARS(XLHH)
IF(AR_(ARG).LT.TEST1) GO TO Rq
ARG = _TN(XLHH/V(;S))_STN(Z(_, _)/v(4S))
CALL _aPG(ARG_Z(t3),t_O}

":_';":_ I:F(APc;(XLMH).LE.90.) GO TO 81

(IV-9.4)-119
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_(13} : 180. - Z(131
..- CALL OUAO(Z(13),7(13)_?t[O)

GO TO 81
80: Z(].:I : XLHH
el TF(A='S(7(13)).GT.TEST1) GO TO 29

r .._v_ Z_-.RO ROLL ANr;,LEt ZERO YAH ANGLE _.o_,_
7(12) : 90° - 7(_) - Z(_,3)
GO TO 9q9

e v_v_ ZERO ROLL ANGLEI NOH-TFRO YAW ANGLE _v_
_P5 ArP(;,,_ = 7(13)/V(45)

P,O_3 = P,OS(ARG3)
AI_G8 = 7(_)/V(_5)

._ CO¢;R = CO_(&RGF)

.;' e. _'_'_ TPAN_CENOENTAL FUNCTTON ARGUHENT CHECK _
< TF(ARS(P.OSS),,LE.anc;(COS3)-TEST1) GO TO 22

IF(A_S(COSS).G'r._,g.S(COS3)+TEST1} GO TO qqq
: IF(_IGN(COSS_CO<;3),,LT.O._ GO TO 2'3

• :,! 7(17) = qO. - Z("4)
• -, GO TO gg9

7t Z(t_) : -90, - 7(_!
:' GO TO egg

.- : 22 7(1_) = 90. - 7(,_) - V(_5)_COS(C058/C0_3)
'" " _'__'_ EXIT _v_

"._:.._. 9_.0.W(6) : 1.1
p

_ 'i '_.

} " ,.

,;_: _."_

1971015349-213



f

:,,, ;,

J,

: GOC-OOB?O-O02

_i_*, Appendix IV-25 Subroutine ATMOS

_;, _URROI)TZNIE" ATNOS
•:-_: COMMON/APV/ALT (290) tPR_ (200) _VL_ (ZOO)
:" C_)MMC)N N_EC_T ,TP_TS(lCJ) _V (8S) tq (73t15) t _(5g) IZ (170) tee(3) tCV(3;,

1 VCl(_8,1,)tWO(1_J_k),XWl(ltl),Al(ltl),Cl(lt1,1),XH;_(25tS)tA2(17_5)
? C2(?5,12_f) v_H3(25_51)_A3(t2tS),-P'3(ZS_lE_5)tXNAOtXNAl(l_l)
3 XNA?(;_S)_XNA_(E_5)tXNP(E)_PST(?S)_TMO?(25_2) _TWO6(2gt2) _SH(50) t

lOnt FORMAT(83H9 '_"_' F'AZLURE ZN THF TABLE LOOK-UP OF _UBROUT_Nr ATHI
1S OURTNC, STHULATION SECTTON_I3_?H '_'_'_'_111)

IF(WflI.GT,,5) GO TO 10

_. W(1) = :J.1
ITRIP : ?

,-_" JNAX = IFIX(XNAO)
; 10 TF(Z(8_.GT.ALT{_TRZPI) GO TO 1!

:. J_TOP = _TR_P - i

" O0 I_ J=ItJ_TOP
2

". I : T T_P - J + 1
: ZF(Z(8).GE'.ALT(T-1)) GO TO 13

_ I;* CONTINULE'
,_- GO TO qo8

11 JSTO ° = JM_X - ITRIP
r IFIJSTOP._.E.O) GO TO 998

,._ O0 1? J=t_J_TOP

I = IT_IP + J

i C_: _(Z(8).LE.ALT('_)) GO TO 13
"'_ 12 CONTINUE

9q8 _(J) = .t
: 7.(:!I6) = II,
• Z(_7) = 8.

WRITE (6,10011 N_EC
CALL PAPOUT

" W(_?-) = I:,1GO TO qqq
.". ,_ 13 ITRIP = I

: _ AR_ = {TliB) - _LTIT-tI)/(ALT(I) - ALT(I-II)
C, Z(,_6) = PPS(_-'t) + ARP_e(PPS(I) - PRS(I*i))
_" Z(37) = VL_.(I-I) + ARG_(VLS(Z) - VL$(T-1))

9q9 RETURN
END

• f

¢

'i
• ,,;.1 . ,_
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•' Appendix IVo26 Subroutine AERO1
y

SUgROIJTINE AEROI
J

• C OUMHY _UBROUTINE FOR YAH AERODYNAMICS
RETURN
END

0

(IW-26)-120
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"_; Appendix IVo27 Subroutine AERO2

f.
..,_.__ ...':: SURROUTTHF AERO2(H)

OINENS ION 0(12)
OI_ENSION ITRP ('5)_KTQP(5) tISNfl(5) _JNX (S) 9LNX(_} _XN3 (5)_XN4I.R)

COMMOt_ N_;_C_T_TR_TS(I_)_V(O_) _Q(?3_lS}_h(50)pZ(12O)_EC('_)_CV(X)
I VO(3_t_I_WG(l"3,4) pXMt(t_t)_AI(t_I)I, Ct(t_I_l)_XM?(25_5)_A2(12_S)
2 02(?5_12_51_XM3(25_)_A3(12,S),C3(25,1?_5)_XNA6tXNAt(l_l)t

5 PS (15)
COMMONIAE_OX/XW3tXN_

1001 F_RMAT(83NO _e,_ FAILURE IN THE TABLE LOOK-UP OF SUSROUTINF AERO
:'. 12 OURTNG SIMULATION $_CTION_I3_TH '_'_///)

_F(XWX(M),GT,,5) GO TO 10
-_.l. XW3tM) = 1,1
., ITRP (M) ""

p KT_P(M) -_ 2
_.{ ISNO (M_ ", M
.:: JNX(M) = XNA2(I_M)

LNX(N) = XNA2(?_N)).
10 TTRIP = ITI)P(N)

KTRIP = KTRP(M)
ii I_FND = I_NO(N)

JNAX = JNX(M)
.'_ LNAX = LNX(N)
_j; IF(7(_),GT,XN2(TTRZP_ISENO)) GO TO 11

,i.'-:._._ ! JSTOP - ITl_IP 1O0 1_ J=_'_J'STOP
".!".P. I : IT_I_ -J �1
"_ Ir(?.(_O).GE.XN?_(I-I_ISEND)) GO TO 13

._ _ C_NTT NUE"
[ GO 10 _98
,_ 11 JRTOP = JNAX - ITRIP

..';_ Ir(JSTOP,LE,O) GO TO 998
::_ 00 17 J=I_JSTOP
i"-'; I = ITq_Iw + J
'°'_ IF(Z(_9),LE,XN_(I_ISENO)) _0 TO 13

12 CONTINUE
GO TO _)90

13 ITRIP = I

IF(Z(1P),GT,k?I_TRZP_ISENOI) GO TO 1S
L_TOP = KTRZP - 1
O0 1R L=I_LSTqP
K = vT_IP - L �1
I_(Z(t?),GE,A_I'K-I_I._F.N01) GO TO t7

1E CONTINUE
GO TO 99R

_5 L_TOP = LNAX - KTRIP
:.: IF(LSTOPeL_,O) GO TO q98
'..'i 00 16 L=t_LSTOP
.'.'; K " KTCPI_ + L
•'-i IF(Z(t2),LE,A_K_I_ENO)} GO TO 17

, .'.:" 18 CONTINUF

;"i
_ 0"V-3"/)-121
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': 9q8 W(3) = .1 --_

_(27) = O°

HRTTE(6,iOOt) N_EC

CaLL PA I_OUT

W(37) : 1.1
GO TO Q99

17 KTRIP : K

A_G! : ;Z(kO) - XN_II-ltISENOD)I(X,q2II,_$ENO) - XH2(I-I,ISEND)_
._(K) : C2(I'I_K,TRENO) + ARGie(C2II_K_ISEMO) -C2(I-I_K_ISEND))
_(K-1) = C2(Z-I_K-t_Z.,ENO) + ARGle(C2(I_K-I_TSENO) - C2(I-ltK-I_IS

' lENt) )
ARG2 : (Z(12) - A_(K-I_tSEND)I/(A2(KyISFqDI - A2(W-I,pISEND))
7(22) = 8(K-1) �4RG2_(D(K) - O(K-1))

q_(_ TTRP(M) : _TRTP

_TRP(H) = KTRIP
_TURN

ENO

0
(_'-2't)-z22
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Appendix IV-28 Subroutine AERO3 GOC-OBETO-002

C' SURROUTIII_ AERO3(H)
OIHENSIOI 0(12Y
OINEN$IO1 ITRO_5) pKTRP($) _ISNO(5) _JNX(S) _LMX(5) 9XN3(S)tXNA(S)
CONNON N_EC_T,$R_TS(I_)tV(|5)_Q(73_lS)_N(_Otl, Z(120_EC(3)_CVI3)

1 VQ(38_4t sHO(13_) pXHI(I_ll _A1(1_1) 9C1(1_1"ptl _XN2(2StSJ _A_(12pS) _
2 C2(25,12,_) tXR3(2S._) .A3(|2_61,C312S_12,SI _XNAO,XNAI(X_t)
3 XNA2 (?_S) pXNA3(2'pS) _XNP(2} _PST(2S) _TtlOT(2S_2) _TMO8 (2S_2) _$N(50)
k TN;?9(_(2) _PT F2_'_k) _POT(2Stk), XWPT(l_) _SV(_JO) ,$Q(I_O,S) ,_E(_O),
5 PSf: 51

COHf_ON/_fROX/XII3, XN_
1001 FORNAT(O|HO _;_; FAILURE IN THE TABLE LOOK-UP OF SUBROUTINE AERO

13 OURZNG _IHULk'T_ON _ECTION_I3_TH eeee/f/)
ZF(XHS(N_,GT.,5) GO TO 10
X_(M) : 1,,1
ITRP(H) • 2
KTRP(N) s
ISND(N) • H
JNX(N) = XNA2I_NI
LNX(N) = XNA2(2_H)

10 ITRIP = t_TRP(H|_
KTRIP = k_TRP(HF
ZSENO = I._ND(HY
JNAX = JNX(N)
LMAX = LNY(N)
IF(Z(40).GT,XH_(TTRIP_ISEN_)) GO TO 2_

"(_i'" J_TOP = _TRIP - 1
00 1_ J=_tJ_TO_

IF(Z(_O),,GE,XN3(I-I,I_END)I GO TO t3
1_ CONTI NUE

GO TO 998
1t J_TOP = _NAX - ITRIP

IF(JSTOP,LE.O) GO TO 99e
00 12 J=_JSTOP
I = I TRI_ + J
IF(Z(_O).LE,XH3II_ISEND)) SO TO 1"3

12 CONTINUE
GO TO ggo

t3 ITRIP =
IF(Z(I_)eGT,A3i"KTRIP_IS(NO)) GO Te 1_
LSTOP = RerRIP - 1
O0 18 L=J_LSTOP
K _ KT_IP - L • t
IF(Z_.12)_GE.A3_K-_I$[NO)) GO TO 17

18 CONTINUE
GO TO 99_

_5 LSTOP = _NAX - KTWIP
IF(LSTOP, LE.O) GO TO Qge
O0 16 L=1_LSTOP
K : KTRIP • L
IF(Z(12),LE,A3fK_ISENO)) _ TO 17

C} 16 CONTINUE

(IV-28)-123
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90.0 W(4D = ,,1
7(_3) = O.
WWT'PE(5 _,10011) NSEC
CALt PAROUT
W(3;_) m 1.2
GO TO 999

IT KTR]P G K
aRGJ[ = (Z(_O} - RHIITI:-I_I[$ENDDI/(XH3IZ_ZSEHg} - XH3(X-I_ZSEND})
O(K/ _ C3(I-l_K_Sri9) t aRGI_(C3(I_G_ISE_D) - C3(I"I_RtISENO)!
O(K-1) : C3([',I_R-ftTSENO) + ARGt_(C3II_K'I_TSEND) " C3(I-teK-'I_I$

1ENO| )
ARG2 = (Z(1Z) A3_K-ltZSENO))t(A3(K_TSEN01) - A3(K-I_EN3))
7(_3) • O(K-1) + ARG_.'P(I)I'K) - D(K-1))

qgq ZTRP(_ " ITR_P
KTRi_(H) = _TRZP
PETISRN
ENO

-ss.Is4
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Appendix IV-29 Subroutine PRPSN

- SURROUTINE PRPSN
COMMON NSEP,_T_TReTR(I_I_V(85) _Q(73_lS)_N(SO}_7.(l?_O)_EC(3) eCV(_) t

2 C?(?_5_I2_5)_XM_{25tS)_A3(12_5),C3(25t1?_5)tXNAO_XNA1(l_t)
3 XNA2 (?,pS) _XNA3 (?_5) ,XNP(2) y_ST (25), TWD7 (2S_2) _ TWOB(25_2) _SW (50) p
4 TWDqfST_2)_PT(ST_)_PDT(25t_) tXNPT(_)tSV(_O) _SQ(_O_6}_SE(401
5 PS(JS)

1001 FORMAT(83HO _¢'_ FAILUPE IN THE TARLE LOOK-UP OF SUDROUTINE PRPS
1N DUPTM(; SIMULATION SECTIONtI3,ZH _'_///)

1007 FORM_T(Ee_NO _'_ HEIGHT OF THE VEHICLE IS ZERO DURING SIMULATION

1003 FORNAT(6_HO _'_ INPUT SPECIF_ IMPULSE I_ ZERO FOR SINULATIONS

IF(W(5;,GT,,6) GO TO 1/'
P, "'_'_'_ I'::FN{_INITIALLY DEFINES THE TOTAL COMBINED PROPULSION OPTIONS

IRFND = IFIX{QI._lsNSFC))
W(5) = 1,1

1T IF(ZSFqD.GT.IO) GO TO ?_
*=_ ISEND OEFI_IES THE SIHPO OoTION WHEN THERE _RE ND TABLES _

, p, e_ CONSTANT WDOT_ VARIABLE THRUST AND SPECIFIC IMPULSE _'_'_

Z(Z7) = Q(leN_EC) - (q(leNSEC) - Q(2,NS_C))_Z(36)/V(_)
GO TO t?

11 Z(?7) : rI(I_NSF.Pt
• F, 17 Z(_7) = Q(3_NSEC)
;: 45 IF(AR_(7(e_?)),LT,.O_O001) _;0 TO 10

Z(_8) : Z(27)/Z(_,7)
GO TD q_5

10 Z(_8) = O,
GO TO q_5

C v_e_ CONSTANT WDOT_ VARTABLE THRUST AND SPECIFIC IMPULSE _e_e
" 19 I_(AP._(O(3_NSEC)}.LT..O000O_) Gq TO _0
_ Z(q.7) = O(I_N_E'I")/Q(2_N_EC)

Z(48) = Q(?,NSEC) - (Q(Z_NSEC} - Q(3_NSEC))_7(_6)/V(_3)
GO TD _t

_' ?0 Z(_8) = O(2_NSEC)
7(k7) = _(t_NSE£)/O(_.;NSEP)

71 IF(AB_(O(?_NSFC)t.LT,,O0000t) GO TO 2_
GO TO 23

27 Z(_7) = O,

60 TO .qg_

C _" CDN_TANT THRUST_ VARIABLE WOOT AND SPECIFIC IMPULSE _'_
13 IF(AB_(Q(3_NSEC)).LT,.O00001) GO TO t_.

Z(48) = Q(E_NSEC) - (q(2_NSEC) - O(,_NSEPt)_Z(36)/V(_3)
GO TD t5

14 Z(_.8) = 9(2_NSEC}
15 Z(27} = O(I_NSEC)
46 ZF(AP__(7(_B))oLT..O00001) GO TO 16

(IV-29)-125
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[F(NSECoGT. t) GO TO 101
TF(SO(20_l).LE.O.) GO TO 101
SQ(_Ot?) = 7(27)-$Q(30tl}
_n(30,3) = Z(_7) - S0(30_4)
TF(SO(3_,3).GE.O.) GO TO 101
50(30_3) = O.

7(_8) = Z(ZT)/7(_7|
101CONTTNUF

C
P

GO Tn 99_
16 7(_7) = O,

GO TO 9q5
r _ VACUUH THRUST_ CONSTANT HOOT_ AND EXZT AREA _

_0 7(_7) = O(I_e'_FC) - Z(36|_Q(3_NSEC}
GO TO _

C _ SEA LEVEL THRtJ_T, CONSTANT NOOT_ AND EXiT AREA _
_1Z(27) = q(t_NSE r) �(V(h3)- Z(36))_Q(_NSEC)

_ r _ VAC THRUST - NAX (T-FA)IH_ VACUUH ANO SEA LEVEL SPECIFIC ZNPL_

,': _ GO TO _7
i_ _ _ VAC T_RUST - HA_ T/M_ VACUUN AND TEA L_VEL SPECIFIC INPULSE _

• _7 _F(ABS(Of?_NSEPI).LT..O0_OOl) GO TO 99_
+_ T_(A_S(P(3_NSEC)),LT..OOffO01) Q(3_HSEC) = Q(2_NSEC)

+ :.' HOREF : Q(t_NSECI/O(2_NREC)
-.+

C _ S,L. THRUST - H_X (T-FA)/_ VACUUN _ND SEA LEVEL _PECZFIC INPUL
", 4? L_FND = 1
- GO TO _8

: _ _ S,L, THRUST - H_X T/N_ VACUUN AND SEI LEYEL _PE_FIC _NPULSE
57 LSFND = 3
h8 _F(A_S(_(3,HSEC$1.LT.°O0_O01) GO TO 992

ZF(AnS(Q(2_NSFC)I,LT°oO00001) O(Z_NSEC) = O(3_NSEC)
WDRFF = Q(t_NSEC)I_(3_NREC)

_q TF(_BSfZ(?)I,LT.,OBOO01) GO TO q_k

ARG = H_PEF_Z(_R)
C

; P FIXED SOLIO STPA°ON SYNTNESXS OPTION __e__e_
"

; _ _F(N_EC.GT. tt _n TO 100
IFf_O(20_t).LE.O.) GO TO 100
TVS = S0(20_1)_(SO(20_2) + SQI20,3I_T)

SO(30_k) = TVS/S_(20_k) ,i_

(IV-29p126
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C" 5Q(30,1) = TVS - SQ(2Otl)_-Z(36)_'SQ(;_1_l)
3 SQ(30,Z) = ARG

SQ(30_5) = ARt;,
ARG = etPG �S,")('30vl)
SQ(30_3) = MO_EF
Sq(31_t) = WOREF
WDREF = WO_'EF �SQ(30_k)
Z(kS) = ARG/WDRFF

[OO CONTINUE
C

' C
: GO TO (_0_50t511,51)_ LSEND
L 50 IP((AP, G+Z(?5))/7(7).LE.O(66tN_;PC)) GO TO 54
: Z(?.7) = 7(7)_Q(66,NSEC) - Z(_5)
; GO TO _6

_ 51 Ir'(APG/?(7).LE.Q(66_N':;EC)) GO TO 5_
Z(27) = Z(27)_C_(66pNSEC)

; GO TO _6

5_ Z(27) = ARG
Z(47) = MDREF

:: GO TO 9o5
9q_ H(5) = .I

_ WRXTE'(6_IO03) NSEC
._. G_ TO qq3
T_ 9qq. W(¢_) = .I

C_ M_ITE (6_ 10021 NSEC:': } GO TO ga3
_ C _ THRUST TABLE e'_

--_..

•:_ _ IF(W(SI,GT.1,5) GO TO ?q:=
::" W{S) = ?.1
"_ IARG = lg

C _ KSEND DEFINE_ WHICH TABLE IS TO BE USEr} _
:'.-_" KS_NO = NOO(ISENOfIARG)

-: C _'_ JSC_qO DEFINES THE RINPO OPTIr)N TO RE USED WITH THE TABLE ,_.e
,:',-" J_END = IISEND - KSENO)/tO

(

.; JNAX = IFIX(XqP(KSEND))
"' CANT = COS(G(¢;O,NSE:C)/V(45))
; KSEC = IFIX(Q(4?,NSEC))

1TRIP = 2
IK'(KSEP,,LT,I) KSEC = 1

?el ARGT = T - TS(K_F.C) - Q(k/_N_E_C)
IF(ARGT.LT.TN{)T(I_KS[ND)) GO TO 997
IF(ARGT.GT,TNOTZ(ITRIPtKSENDI) GO Tq 2_
JSTOP = ]:TRIP - t
O0 27 J"I_JSTOP
I = I TO_P - J + 1
IF(ARGT,GE.TMOT'(I-I_KSEND)) GO TO 2B

:, ?.? CONT]'NUE
._'. GO TO 9qB
'; ?S JSTOP = JMAX - ITRZP
'_ ]:F(JSTOP,LE,O) GO TO ¢)q8

.,!

"_

i
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Z = ZTRIP + J
IF(ARGT.LE.TWDT(I,R_END)} GO TO 28

26 CONTTNUF+
998 W(5) = .1

WPTT_ (6,1001) NSEC
CALL PAI_OUT
W(32) = 1.1
GO TO 9q7

q93 CALL PA_OUT
W(32) = 1.1
7 (?7) = _,

Z(47) = O.
7(_8) = O,
nO TO gq9

28 ITRIP = I

AQG = (ARGT - TWOTII-lyKSFNO))I(TWOTII,.,KSEND) - TWDT(I-19KSENO))
7(?7) = TWDS(I-I,KSEND) + ARG_(TWDS(I_K_END) - TMOS(I-I_KS_NO))
IF(ABS(O(SlyNSFC)),GT,,OOOOOt) GO TO 30

e .._. WDOT TABL F_ -_o
" !(_7) = TWOg(I-t_K_END) + ARG'_(TWOg(I_SEND) - TWDg(I-I_KSEND))

GO TO ,31
e _ wrlOT VIA EFFE'_TIVE SPECIFIC IMPULSE _

_0 Z(_7) = _(27)/O(51,NSEC)
•1.1 7(?7) = Q(bg_NSEC)'_CANT'(7(27) -Z(36)'O(61_NSEC))

7(47) = Q(Wq_N,C;Er;,)_Z(itT)
7fk8.) = Z(27)17(_7}

GO TO 996 :_)
9c.5 IF(ISEND,LT,11) GO TO 99q

7(.:77) = 7.(27t + 7_27
7(6,7} = 7(k7) + 7.6.7
T(48) = Z(27)/7(_.7t
GO TO qq9

997 7(?7) = O.
7..(4.7) = O.
7(_8) = O,

qq6 IF(J._END,GT,9) Gq TO 991
7.?7 : Z(27)
Z47 = 7(_7)

GO TO (18_lq_l._,_O,41_3_2_53_52_lS_s, JSENO
991 Z(_7) : Z(_7) 4- Q(3_NSECt
qgq _ETURN

END

0
(1Y-29)-128
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Appendix IV-30 SubroutineTRA NI

:!.( SUBROUTINF TRA_l|ARGttARGEgA_G3_IN_,COS_SIN_CO_k_ARKl_ARK2_AR_

'" kRK1 = AR_I°CO_ + ARG_SZN;_COS3 - ARG3eSIN4_SIN3
A_K2 = -SRGI_IN_ + AR_2_COS_C_3 - qRG3_CO$_SIN3
ARK3 = ARGZ_STN_ + ARG3_CO$3
RETURN
ENO

, ->,_

_.,_ CI I

•_-.:;-:i

: ,!,!i}';'i

_" ':',. 'i

"x_:"_,"

+;'":;i
.t
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" '_o Appendix IV-30 Subrou_ne TRAN2

'_, C SUB_O_JTINE TRAH?(ARGI,$RG2_RG_,SINS_CO_IH6_CO_6_AR_I_ARK?_AR-

_;' t )*., ARK1 = -ARGIVe[N6 - ARG2_CO$6_IN5 + SRg_COS6_CONS
ARK? = ARGIeCO_6 - ARG2_SINS_IN_ + ARG3_INS_COS5
A_K3 = APG2_CO$_ + IRG3_IN5
RETURN
END

ii_i _.:

'I/!

' '_ (w-_o)-z31

197_0_5349-225



f- s -

• 2

• _! PR_C]_I)ING PAGE BLANK NOT FILMED
s_

_, GDC-OR9?O-O0_

Appendix IV-30Sub_utine TRAN3

(i_ _ SU_ROUTIME TRA_(SRGI,ARG2_AR_3,S_A,COSA,SIN_COSg_$INC,COSC_AR

Aqgl = AR_t_(COSA_CO_COSC - _INA_SINC) �ARG2_(_NA_COSR_CO_C
I CO_A_INC) - _RG3eSTNBeCOSC

ARK2 = -APG_(COSA_CO_P_STNC�_IHA_COSC) - ARGZ_I$INA_CO_9_INC

t qO_A_CO_C) �ARGR_TNP_S_NC

A_K_ = ARGt_CO_A_¢NR �ARG2eSZNA_S_NR• ARG3vCO_R
RETURN

ENO

t' ' '_a

:"::,:4".

:_,t (LT-30)-Z33
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Appendix IV-31 Subroutine QUA D

(. ' SUBROUTINE OUAD(XtYt]'_H)
'•. C i, tLeo X I_; THE ENTRY ARGUMENT TO R_ OPERATE{} ON _i.
,. C _,e,e Y I_ THE EXYT ARGUNFNT NHICH LTES WITHIN THE REOUTRED ROUNDS

_ I DFFZNFS THE PRZNCIPAL CYCLE BOUNDS _
t" I = 1. DEFINES CYCLE BOUNDS OF 0 ANn +360 DEGRP.'_S
C I = 2, OEFINFS CYCLE qOUNOS OF -180 AND +180 OEGREES
C I " ,_. DEFINFS CYCLE ROUNOS OF P AND +?_PI RAOIAN$
C T = _. DEFINES CYCLE ROUNDS OF -PI AND +PI RAOIANS
p _o_ M DEFINES THE MAXIMUN NUMBER OF CYCLE TEST SETS _'_

1001 FOC'MAT(71HO _'_ FA_LUPF TO PLACE ANGULAR ARGUHENT IN THE PRINC.
1PAL CYCLE _F/SXtlOH ENTRY A_,GtiOXtgH EXZT ARG_itXgtOH LOW 80U_
2D,lOX,ilN HIGH _'bNOgqX_13H CYCLE LENGTH,TX_?H N//SE20.8_kX_I3//)

-*- IF(N.LT.O) M = IU
,. GO TO (10,tOt_O,:_O)t I

]1 A = O,
,' _'.: =J = 36fl,

GO TO 50

".i 9 = l_rl.
"' GO TO _rl.3

.__,, C = ?,'_Pl'

- GO TO (2t,27)_ I
' -J 71 A = O.

!f,li ,=°GO TO gO

EO N = 1
: Y= X
""_ _i _F(Y,LT,Ii| GO TO ¢_2

Ji!! IP(Y,LT,_) GO TO 99e_

Y = V - C
GO TO _3

Y? v= V +C
":" YX IF(N,GT,N) GO TO 998

N = N + t
GO TO _1

qq8 WRITE(r'),tO01) X, Y, A, B_ C_ N
9q9 RETUPN

, END

ii

j, •

.__,: (1V41)-155

',/._

1971015349-227



'.: :,
t

, :_'_ P]{_C]_ING PAGE BLANK NOT FILMl_ G_C-OSBTO-O_2

,_' Appendix IV-32 Subroutine @ARG

_ _ _ SUBROUTINE OARG(Y_Z_T_J)
._" C _ Y T_ THE ENTRY ARGUNFNT WHICH T_ THE A_GU_ENT OF THE FUNCTION

P _ Z T__ THF. EXTT ARGUMENT HHICH IS EVUALATED BY THF FUNCTZON _
C e_ T qFF_NE,_ THE FUNCTTON WHICH I5 USED IN EVALU_TTNG 7. e_
C T = 1. P_ENOTE_ THE 4GCRTNE FUNCTION
C I = ?. DENOTES THE _RCCOSINE FUt;CfION
C Z = 3. DENOTES THE ARCTANC-_.NT FUNCTION
C T = 4. OF_NOTE5 THE SQUARE ROOT F,*3NCTION
P, _ J TS THE aNGULAR CONV_RSZON =LAG
C J = 0,_ 7 I_ EXPPESSED IN OEG_EE_ FOR I = 1_ 2_ OR 3
P J = 0._ _ TS _ET TO 7FRO NHEN Y _S NEGATTVE FOR 7: =

: C J = 1._ 7 I_ EXPRFSSFO IN RA_JIANS FOR I = 1_ _ OR 3
-_ C J = 1_ _ Z IS _ET FQU_L TO THE SOi_APF ROOT OF -Y WHEN v IS
,-: C NFGATTVP FOR Z = 6

Pl = _,J_lSq265
._ T=__C;T?= .qqgcJqqqt,

I_(I.GC..k) GO TO _0
. ( IF(J.GT.O) GO TO 50
-'_',. P, _ OETERHCNATION OF ANGULA_ CONVC_C_S_ON FACTO_ _e_

-.*:. GO TO 51

F _1 GO TO (10_?0,30',_0)_ I'"

• -'-,_ C _#_ aRC_INF FUNCTION _

:'_."i_i'_ JO I_(AnSfY),LT,TFST?_) GO TO 11

.'""_ ,_:_ ARG = .5"PI'R9
,,;:T'!,I. ,,u. IF(Y,Lr.O.] GO Tq t2
_,::::"':;_ 7 = ARq

o. , ,_ GO TO qoq

'?:_,'!i_ C _ ARCP,OSINE FUNCTION _
,i,'_;_:" ?0 I_(AB_(Y_.LT.TF_.T2) GO TO 21

_i.i:iii.'i;,.,,.._.:'_,., GoIFIY'L_z=ToO*gqq'O*) GO TO 2_.
2_ Z = P T_RR

GO TO 9q9
_1 Z = Po_ACOS(Y)

GO TO '_99
i C _e APP.T_NGENT FUNCTZON _

XO Z = R_T_N(Y)
GO TO qq9

C e_ SOU_PE ROOT FUNCTTON e_
kO I_(Y.LT,O.) GO TO _1

/,.,:_ Z = _T (Y)

L.,'-¢_ TO
_,._,::, _1 I_(J.LE.O) GO TO W2

.,:.'(;
' :" Z = SQRTf'Y)
',,',_': GO TO 9oq

::::% (W-32)-13_
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; _,? _7 = Oo
-' 9cJ9 I_ETURN
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:" Appendix IV°33 Program WTVOL

_; SUBROUTINE WTVOL
C OVERLAY (TT5_ _ 9 O)
C, P_OGRAH tITVOL

REAL I¢;P_K_LF_MI_,NCREW_LBODY _NPA._5
REAL N_.NGS
O_HEN._ON S_O(_O},_CO(300)_TOI_(6) eTO?O(IO)_T027(6) _T03_(6)

I TO_8(1fl) _TO4qIIO),TOqO(IO) _T057(6)
OTNEN._TON _K._(3n)_._CB(300)tT_(6)tTB20(tOt_TR27(6) _T931_"6)

1 T84R(tO!,TBAqT10)_TBSO(lO) tTn57(6)
CONNON/nR_TNX r

I TrY1 _Trl?e TO3t TO4 _T05_ TO6t TO7 _TO5_ T09_ TO10 _TOll_ TOl_t TO_'$t T01_
_ TO15_TO|6_TO17_Tr)lS_TOIQ_TO2P,TO?l_IO2?sIO?_,IO_h._IO_IIl_6_TO27e

., 3 I0178,IoPq_Io'_o'_IOTl,IO3?_TOX3,TO_I_TO35_TO36,IO'_7_TO38,TO3q,T041i_
4 TO41_,TOi_?_TO43_TO44_TO45_TOA_TOkT_TOAB_TO49_TO_O_TO_l_TOS?_T053_

.,:. COHMON/OPBINY /
:" I TBltTr_2_T_3_TR_,_T_StTR6tTPT,TClRtT_9_TBllt,T_ll_T_J12_TRI3,T91t_
:: 2 TR15,TR$6 _TB17 _TR18_ TB19_TB_O _TB21,Tq2-_, I_23_ I8_-4 t ZB_5_R_6,TB_7 _
':' 3 TB28_I_?q_IB30_B_t_ZB32_TR3._TR34_TR35_TR36,IB_7_TB38_TR39_TBAO_

k TRhl_T_k2_TPt43_TR44_TPhS_TBb,6_TRkT,TOk. 8_T_t_9_TF_50_TB51_TPI52_T953_
"_ 5 TRSb,_TR55tTB56_TR. 57tRKq_SCR
_ C_HHON NSFC_T,T_,TS(15)_(85),._(?3_lS)_N(50),Z(t20),EC(_) _CV(3)

1 VQ(._q,k!,HO(t3_AI,X_I(Z_1),Al(l_l)_CL(l_l_l)_XH?(25_5),A2(l?_5)

;: 6 o5(151
"_ CqNNON / JUHPY / JUHP_ NB_G_ HRO0

CONHONIC_NPUT /
1ANENG_ _ANTANK _AS_ATO _AS_.EEP _C(3_01 , r.f}POO¥ _C,¢U_L (6)
?CHROOY tCLBODY t CS_ODY tC_F_Tg tC_FUTK tCSHORZ tC_OXTK t
3CSPLAN tCRVE_T _CSW_NG _CTH_RT _CTVtST? _OEF(5| _FX_4OVS

:_ 4Z_P(6) _ZTP_ _K(3O) _KIN _LF ,HR(6) ,NCRF.H
5NFNGS _NLTSTO _NPAS$ _NNL _PCHAN ,QNX _RHOIcU

' 6RNOFII? _RHO_ _RHO_ _S_O_V _TOL _ TOVERC _TPRATO
7TYTATL ,_VlmOr')Y t HGROSS

CONNON _VOLCAL fRRODY _CROOT tCSPAN _CTZP _GAL _GSPAN t
2HRI1DY tLBORY t _TOrJ t _;rA_ __FUTI¢ _SHORT. _¢jOXTK
3SPLAN _,STP,_ (1) _¢;VERT _SNING _SXPOS _TDEL _TROOT
4,TTOT _TYOT_ ,TTOTAL _VqOO_'A _V_OOY1 ,VBOOY? _VCARG_
5VP,REI_ _VFUT_ _VFUTK_ _V'[ NSTK _VLGRAY _VOTHEP _VOXTK t
6VCIXTK:) i VPROP _VSTRUC

CONHON/I_TCALC/ ABFSYS _NARFT_ _NABFU _NARPR _lIAC_E_
t_AC¢; _NAC_I:'f_ _NACSTK _WAFRO _HAUXT _BAS_C _MROOY
-'1iIRPUI'I P _HCARGO _MCOHN _NCONT _NCOVE'7 ,MOECAY ,HOZST1
311_TST? _WOOCK , i40PLOY _HOl_A_i._ , N_RY ,WELCAO _HENPTY
I_HFNGNT • NENG% _ IIENGS ? _ NFA_ _. _tI_CONT _NFDCAY _MFROST
511FU2 (_) _NFUEL (6) _HFUL tltFUL_S tHFUNCT _HFUOX _ttFURE% t
6HFUSYS _HFUTK t HFUTK2 _HFUTr_T t HFUTPP tHGASPP tHGNAV

: 7MHORZ _ HHYCAD t H_NFUT _MZMOYT _N_N_TK _NINST _HZNSUL t
• _ R_JET (6) _itLANCN _HLG _HLOSR _HLRO _HNACEL ,MOOCA¥

(_:i? 9WOZL ,WOZLRS ,MORSUL ,WOVERS ,WOX(6) ,wox?(3) ,WOXZO t

: ([V-33)-139

I
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'_' 1NOXLOR _HO_(RES _WOXSYS yWOXTK _NOXTK?. jWOXTOT _ WOXTRP t
_WP tWPASS _IPAYL _W_ERS _IIIPOWCr) _WPOHF.R 9HPOWFO
"_WPOWRS t WPOWTK tWPPROV t klPRETG tHPROP , HP_YS _HRE_'UL
_WPF__TO , W_E_;RV ,WS_AL _HSEC_T pNSORCE t WSRTRP ,HSTA_
5HSURF _HTARC _MTHPST ,HTO yMTPS _WVERT _HW_TT(IO) I
6HHET _HMTNG tMZROFU

COMHON/Ta MP IWGRO_O _ 0 TTO T _ WFUOXOt TBTO_ BT TO T
CONMON/OS/OSPL AN
8TWTOL--_W (18) i , 5
r]Mx=Sf(q|

' WPOREO = SC1(1,"4_1)

". IF(_W(3),GE.1.) GO TO _+0i

_;0(15,2) :1,
:, hl] CONT'_NUE"

SW(3) :._W(3) +1.
: BIF_= -,00005

-ILA._T=O
W(3Zr ) =. 1
GUS = 0.
ACEL=O,

ACNT:O,
_ 1(11 CONTINUF

ACNT:ACNT+I ° 3-:_ P,ALL ORr_CAL
:"_,,1 P FIXFD THRUST-TO-WEIGHT
:i_ ISP(3) = T02?(31

*" JUMP = 0

:! CALL WTSCH
CALL SOLVI:"i

.\, POOr)Y1 = V_ODY
., WGROSO: WGROSF;

WFUOXO=WFUOX

-_ OTTOT=TYOT
LI*_ O_;PL_N = SPL_N

: BURN = T
GO TO ?.qt

tq5 P,ONT_I_UF
CALL BGOCAL

1_6 TF(_E(6) .EO. ft.) GO TO ?00
C FIXEO THRUST-TO-HEIGHT

197 <;C_11291 = 0.
C (179) = O.

¢*
_, CTHI_T = CTHRST_'RE(1)/SE|"4)

TO18 = CTHRST
_" GO TO 210

C FIXED THRU_;T
- 700 CTHRST = O*

-.. TB18 = O, -%
T_TO = _;Ht6) 4_ Tq_f_lT036 ")

/,
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"_ / SCR(129) = OTTOT_TBTO/TB36
.:: _,: C(1zq) = SCPI(12¢J_

210 I_P(3) = T92?(3)
JUMP = 1
9URN : SN(?O}
CALL flTSCH
CALL SOLVE
PJTTOT = TTOT
V_OOYZ --- VBOOY

_69 TRY.l= VP,OOY_
TOSJ. = VBOOY1
TR56 = HGROSS
T0¢36 = HGROSO

_91 CONTINUE
IFtILA%T.NE.1 .AND° SH(16} • EQ° 0.) GO TO 292
CALL PRZNTN
CALL PRINTV

,_ CALL PRHTStl
292 CONTINUE

IF(JUNP.EO°t) GO TO 300
GiLL ORB,_UH
CALL ORBcJTO

: GO TO 19_
i_ "_00 CONTINUE
T C(3) = SCB(3)

..F._ 0(5) = SCB(_)
.L t_,::._: C(T) : $00(7)
:_ C(1k6! = SCB(lk6)
'": C(31) = SC9(31)"

C(¢;6) = SC0(56)
C(129) = SCB(129}
C(711):SC0(211)

.._ C(67) = SCLR(67)
.; IF(SE(6).EQ.O.) GO TO 400

CTHRST = CTHRST_SE(3)ISE(1}
:i _00 CALL _OOSUI"I

i CALL ROOSTO
; C_LL TEHPER (1)

THO = rlTTOT/TO_6
HRZTE' (6t1000) TO34(3) tTOS6tOTTOT_ TNOpTR34(3)_TO_StO(1tl)_,SV(13)
IF(ILAST.EQ.I) GO TO gso
IF( SE(S).EII.t. ) GO TO SO0
1:I_(ACNT.OE.SN(19)) GO TO 500

C o_,s THIS LOOP ADJUSTS CTNRST (ORBITER T/N) TO OltTAZN
C _PECIFIEO L_FTOFF TIN eee

ZF(SH(2).EO.t.) BTNTOL"SH (18)
ZF(AOS(SV(13)-SW(17)) ,LE, BTNTOL ) GO TO SIlO

: T018 : TO18/SVF13) _ SN(17|
, GO TO tiD_
i 500 CONTINUE

.._ ACNT=O,

't

/

.t , (IV-33)--1¢t
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IF(GNREO_LE.O.) GO TO qOff
C _ THIS LO&P ADJU_T_ PAYLOA_ HEIGHT TO OBTAIN
r SPECIFIEO GROSS LIFTOFF HEIGHT _'_

OIFF=GWREO-TB_6

TOM=DIFFIGW_EQ
IF(ABS(TOM) .LT.qIB } GO TO 504

I_(ACEL.GT.1.) GO TO 50?

SLOPE=-?1° i
[F(SW(]) .GT.1..OR. GUS.GToO.) $LOPE=SW(_)

Gn TO 505
502 SLOPE = (UIFF - SPTFF)/(_O(tO]) - SAPAY)

_05 CONTINUE

WPITE(6.1901t _n(IO3) tDIFF,SLOPF
_W(8) = SLOPE
SDIFF = OIFF

_APAY = SCO(IOX)

SCO(103) = _eO(lO_t - OIFF/SLOPF
IF(ACEL.GT.6.) GO TO 503
GO TO 101

503 WRITE(6,1OOP)
GO TO 600

504 WPITF(6,tO01) _CO(I03)_OIFF,SW(8)
TOM = OIFFIGMREO

WRITE(6ttO03) T_H
GO TO 600

900 CONTINUF "3TF(_E(B),EQ,1.,O_,_W(lg),GT,O,) GO TO 600
r _'_THI$ LOOP AOJUST_ OPRITER MR(3) TO COMPENSATE FOR CHANGE IN TIN

AT LIFTOFF. _
SO(15,1)=_Q(15_?)
SO(l_2)=SV(13}-t,

r _V(13) IS LIFTOFF THRUST-TO-WEIGHT
IF(ACEL.GE.?.) GO TO 600
IF(ACEL.EQ,t..ANO.RN(_),LE.I,°AND._US,_O.O°) GO TO 600
OIFF= SQ(15,P)-SQ(IS_I)
IF(A_S(OTFF).LT°RIB) GO TO 600

THF CONSTANT -.? _EFLECTS WETGHT REDUCTION DUE TO QMAX OECPEASE
" r -_ X I_ AN ESTIMATE OF THE FEEOOACK OF TIN VARIATIONS

C THROUGH CHANGFS IN MUO ANO QMAX. _

IF(X.GE,,S8) GO TO 803
IF(X,GT.,k_I X=,44
OTWT='OIFFI_(1F,1)ISO(15_2t/(t,'X)
qTWT = _IFF# (1,-X)
RATIO = t, + OTWT I $0(lS_2)
OLO=TO]k(_)
T034(3) = OLO _ PATIO'_(-2._SLOPE)
DMU= TO_I3I-OLO
WR_TF(6slO0_) OHUsX_OTMT

C "'''" ADJUST TNE ONAX ESTIMATE _'_"

SE(q):_F(q)*_E(?|_OTWT C)_.

{[V-S3)-142
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..'.

:_" ¢ QHX=SE(9|
- GO TO 1.01

_03 W_ITF (6,1008)
W(36) = 1.1

1008 FORHAT(SX_50H __ PUN ABORTED IN WTVOLt FIXEO THRUST LOW )
GO TO 900

P,
600 CONTI NU_"

ZF(ACEL,GT,fi,) GO TO 900
_CFL = P,

.. IF(WO_.O.LF.O.Y GO TO 7OO
_, C '_ THT_ LOOP ADJUSTS BOOSTER HARR RATIO TC OBTAIN
";" C ,_PF_PIFIFO ORBITEr_ GROS,_ WEIGHT. _-_
._ OW=WO_En-TO_6
-! ERR=Dw/WOPF.O
_ _F(ABS(FRP) .LT, BOB) GO TO 604
:, IF(GU<'.GT.O.) GO TO 602
_': S= .54 _TOB6 _' TO34(3}/TB3_(_)

IF(SW('_),GT.I,Y ._ = $0(11,1)
GU¢;=O.

-_ GO TO 60_

_ 60? _ = (O W-SO W)¥(TR34(R|-_MR)
605 WRITE(@tIO05) O W,S

_Q(11,1) = S
"_ ._DW =n W

•'.' IF(RPA_,GT.lOO,)SC.q(21_)=SCRI?l;)+ SE(8) _(TR3_(3)-SHR) #RPAR

"" IF(GUR.6T,6,) GO TO 603
GUS = GU_ + 1,

/" GO TO 101
: 603 WRITE (5t2007.)

60_ WRTTF(6,¢O05) DW _0(t1,_)
_ GO TO qO0
'_ 700 IF(WP_°E_.LE.O.) GO TO 900

C _ THI_; LOOP AOJU_TR _OOSTFP HACJ$ RATIO TO Of_TAIN
C .RPECIFT_O ORRITER PROPELL_NT WEIGHT
C INCL'IOE$ FP_ EXCLUOFS ON-OPClIT OELTA V _'_

OU"UP n_ F._-WFUO XO
Er_m=DwIWPOREQ
IF(AB_:(FI_R) .LE, BOB} GO TO 70_
IF(GU_.,GT,O,) gO TO 702

IF(SW(_),GT,1,) S = ._0(t1,_)
GU._=0,
GO TO 705

'" 70_ S = (OU -_OW )/(TB3_(3)-SNR)
705 UeITE(6t]OO6) ON tS

', Sq{iitt) = S
_:,. SO U =0 W0

&

1

, (w-aa)-z43
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'_ GOC-DBB?O-DO_

:_ _MR = T_3_(_)

RPAR=SO (10_ 3)
TF(RPAR,GT,100,)_;CB(21k)_.<;CB(Z14)+ SE(O)_'(TB3k(3)-SHR) IRPAR
TO3b. f3)= TO'_4(.x)_SNR / TR3k(3)
TF((;US,GT,6,) GO TO 703
(;,US = (;US 4. 1.
GO TO 101

703 HRZT_ (6,100_)
70_ WRITE(6,1006) OW,_Q(11,1)
900 CONTTNUF

'- TFK_WK?),Eq,I,] _LAST=I
•

IF(TLA_T.EQ.1) r.O TO 101
• ._: g_50 CONTINUE

CALL TAMPER(2)
•_ RETURN,..

1000 FOfaP4AT (15ftOOROTTER MU "* F_,5_I3H i4[TGHT = Fg,0_13H THRUST
•-t 1= FCloOylOH T/M " FO.,61

2 I_H ROf%_TFR HI..' = FS.5.113H WETGHT = Fg.0tI._H THRUST
-._ "_= Fg, o_iOH T/W : Fq,6)
:: 1001 FORHAT(SX_llHPAYLOAO = wtO,?_,SX,lkHLO WT F)_FF = Ft2°?_SX_lOH_LOP

JE = rJ__,l_lll)
'_ 1002 _IWAT(SX,36H _,_'_'_ _TERATTON COUNT _XCEErLcD _4_/)
"_- 1003 I:'('IRHAT(C_X_I_HCONVFR_ ERR = F10,6111)

"_ lOgh F'£1PMAT( 8X_SHDMU = F8,5_ 5H X = FB°_e 8H OTWT = F9,6 / )

I 1005 FOPHAT(SX_16HOPq WT OIFF = FIO.,,I_5_(_gH_LOPE : F_O°I//)
:_. 1006 FORHAT(._X_?._HOPR PROPELLAHT WT r%_FF = F10.1,SX,SHSLOPE = Ft0,111)

'- (w-ss)-z,_
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+* C+.++,,

"-" SUBROUTINE NT$OH
C _'_ MTSCH _'_
C
C NTSCH SUOROUTIIIE REPROGRANEO 9Y HALTER D,, HONEYCUTT
C AND g. H. ONAN CN g/17'/70 ZNPUT DECKS PRZOR TO THT$ DATA tIRF N¢
C LONGER VALTO
C

REAL ZSP• K_LFtIIRpNCREN_LBODY_NPASS
REAL NENG$

C
COHIqON/CZNPUT/

1ANENG$ • ANTAN;( .ASRATO pASHEEP tC (300) _CBBOOY _CFUEL (5) p
2CHgODY •CLO00¥ _C$O00Y _CSFATR tCSFUTK •CSHCRZ tCSOXTK
3CSPLA?( • CSVERT pCSN_NG tCTHRST •CTHST_ t DEF (S) eFXHOVS t
/tZSP (6) •ZTPS _K (30) tKZN _LF 9HR(6) t NCREN
5NENGS •NLISTO _NPA$$ tNNL _PCHAH •O •RHOFU

.: 6RHOFU2 _RHOX , RHOX? t SBOOY • TOL , TOVERC • TPRATO
7TYTAZL •VOOOY tNGROS$

COHHONFVOLC AL/|BOO Yt CROOT •CSPAN •CTZP •GAL •GSPAN
_, 2HBOOY •LOOOY tRTOO .SFAZR •$FUTK . SHORZ t SOXTK
•; 3$PLAN _$TP$ (_) •$VERT •$NZNG •$XPO$ tTOEL TROOT

+,. 4TTOT •TTOT2 .TTOTAL tVBODYA tVOOOYt _VOOOY2 tVCARGC t
J+ SVCREN VFUTK _VFUTK2 .VZNSTK pVLGOAY •VOTHER t VOXTK t.:; •
_':_" 6 VOXTK2 • VPROP _VSTRUC

,_,:,_ COHtfON/NTCALC/ IBFSY$ tNABFTK ,NABFU ,NABPR _HACRE$ _,
,+_ INACS tHACSFO _MACSTK NAERO •MAUXT •NOAS][C _f3OOY

,_,. _+ t t •
• 2NBPUNP • ffCARGO t MCOHN • HCONT _NCOVER t NDECAY tNDZST 1

+++ 3NDZST2 • WOOCK t NOPLOY • NfDRAN$ • NORY ,_NELCAO t NEHPT Y •
'.5 kNENGHT • HENGS , NENG$2 • NFAZR _NFCONT _NFOCAY t MrROST.'_

-*,,.+ 5NFU2(3) •NFUELW6) ,NFUL tNFULO$ _NFUNCT •NFUOX _NFURE$ t
,_ 6NFUSY$ • ttFUTK _NFUTK2 •NFUTOT _NFUTRP ,NGASPR •NGNAV

. _+f_ 7MHORZ • ,HYCAO , MXNFUT t NZNOXT , HXNSTK ,HXNST , NXNSUL
8NJET (6| •NLANCH _NLG _NLOSS _HLRO t NNACEL t WOOCAY t

+.:+.+ gNOZL •NO_LR_ '_NORSUL tMOVER_ ,NOX(6) •NOX213) _NOXIO t
,_ INOXLOS •MOXRE$ •MOX_YS •HOXTK _NOXTK2 eMOXTOT _ MOXTRP t
"':_ 2NP • tlPAS$ _NPAYL _NPERS • HPOMC(/ • MPONER . NPO NFO t
+;. 3NPONR$ t NPONTR •NPPROV t NPRE_ G _NPROP t MPRSYS __REFUL t

. _MRESZO • MRESRV _NSEAL , NSECST _ N$ORCE _NSRTRP _ MSTA9 ,
5NSURF •NTABC •NTNRST _NTO _MTP$ _NVERT _NNAZT(t_)
6MNET eNN_NG ,NZROFU

C

CONNON NSEC ,T_R•_XX (325T) •$M(ZO) tYYY (_2_)
CONHON/JUtfPY/JOIqP't ME_G_ k_BO0

C
+ NANELIST/NA $$ l_ejU_p _

:. tAOFSY$ tBOOOY .CROOT tCSPAN _CTZP _GAL tGSPAN
.*. 2HEODY tLBODY _RTO0 tSFA_R t SFUTK _$HORZ tSOXTK

3SPL AN _ST PS _$VERT _ SNZNG _SXPOS _TOE _. TROOT-': 9 t

_'+ kTTOT _TTOT2 .TTOTAL _VBODYA t VEOOYI _VBODY2 VCARGC+.P l |

.+.: S VCRE.H t VFUTK , VFUTK2 , VZNSTK , VLGBAY tVOTHER •VOXTK.! • t
,,,._ '_. _ 6VOXTK2 _VPROP ,VSTRUC t NABFTK ,NABFU tNAEPR ,NACRES ,
' _ ?NACS _NACSF8 •NACSTK _NAERO _NAUXT _NBASZC _NSOOY

•":_I , (IV-34)-14G
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' t
8HOPUHP tHCARGO _tlCOMN _MCOMT tHCOVER tMOECAY tMOZST1 t
QMOIST2 tMOOCK _MDPLOY t NORANS tNORY _MELCAO _N[MPTY
_;HENGHT tHENGS tNENGS2 _NFAZR tHFCONT tMFOCAY 9MFROST

NAMEL1[STIMASS21
etIFU2 _MFUEL _tlFUL _ MFULO$ t MFUNCT _MFUOX t NFURES •
_HFUSY$ _MFUTK _ffFU_K2 _MFUTOT tHFUTRP _HGASPR pMGNAV •
_tlHORZ •MHYCAO tMZNFUT •NXNOXT tMINSTK •HZNST t MZNSUL t
°klJET _HLANCH •tlLG t NLOS$ _NLRO pHNACEL •NOOCAY
_NOIL tNOILRS •IIIORSUL •MOVERS _NOX _NOX2 _tiOX][D •
_HOXLOS t tlOXRES pHOXSY$ _ kOXTK _MOXTK2 _ MOXTOT , NOXTRP t
eHP •NPASS •NPAYL t MPERS •NPOHC0 t NPOMER •NPONFO t
uHPOHRS _MPOklTK •NPPROV •NPREIG tHPROF tHPRSYS •MREFUL •
_NRESZD t NRESRV •IISEAL tl_SECST • IASORCE _NSRTRP tNSTAE

: _MSURF IHTABC tHTHRST tNTO •HTP_ _NVERT tMMAZT t
'_NHET _MMING _tIZROFU

C
C _v_eee_e_ EH9 COld,Ok ,_ee_,_,_,_eeee_e ee,_ee_ee_eee ee_eee_e
C
C
C ZNZTALTZE VARZABLE_
C
C

MTO:HGROSS
C13=1,/3,

C23=2,13, 3RTOO'S? • 3
MPREIG,,C (1341
I__lAZT (1 ! =_GROSS-MPRE! G
WFROST • C(78)

C
C CALCULATE PROPELLANT IIEIGHTS
C
C COMPUTE FUEL PERCENTAGE
C

00 10 I=1_6
C

IF (CFUEL(][),GE,I.0) CFUEL(I)sl,I(CFU[L(]:)_I,)
C
C COMPUTE MASS RAT][O
C

IF(ISP(I) ,NE,O,oAflOeHR(II,GT.IS,)flR(Z)xEXP(HR(I)I_2, I?4/ISP(II)
IFIH_II),EQ,O,O) #RII)=I_

C
10 CONTINUE

C
C
C COMPUTE JETT_ZON MIEIGHT
C

HJET(1) =O, 0
MJET {2| _O. 0
IF(JUflPoEQ,Ot _

1NJET ! 3) stIFROST

(I_-34)-146
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NJET (4) :NFUTRP+HO XTRP+NSRTRP+HOECAY+ MFURES+ItOXRES
HJET (S) 814ACSFO+ _FULOS+MOXLOS+HPO_FO* HGASP_+ H/iCRES+NPOMRS
NJET(6) =0,0
HFUL=O,O
MOXIO"O,O

C
C COHPUTE PROPELEPNT HEZGHT
C

. O0 40 ][=1,4
"' ' C

*" HFUOX s IINAIT(E)_IMR(][')-I,), (_)
":_ C
_. C COHPUT[ FUEL M(IG_TS

HFUEL IT) =WFUOXOCFUEL (l[)

._ C COMPUTE LOX HElrGHTS
!

NOX(Z)sMFUOX-.MPUEL(I)
:, C

"2,

C THRUST 9UZLD Uff PROPELLANTS ZNPUT CONSTANT
: C
,_ GO TO (2S_30_311,40)_]_

2S HFUEL(I) = MFUEL(1) * C(132)

• C -_ _OX_rl)=WOX(I) +g (1_31_: " "_" MFUOX=WFUEL (1) +kOX(Z)
",_r C

":' 30 CONTZNUE

C COMPUTE VEHICLE NEZGHTS
C

'° MNAZT(Z =MNA[T(It) -14FUOX-NJET (Z)
..) C

:; C SUM FUEL WE_GNTSC

NFUL=WFUL+NFUEtl (I)
C
C SUM LOX NEZGHTS
C

HOXZD=MOXZD4,NOll (I)
C

40 CONT ZHUE
C

MNA][T(SlmNHAZTII4) -NJET(k|
C
C COMPUTE TOTAL TI_R;.IST
C

TTOTsCTHRST eN M.lilET(2) +C (129) eNENGS
C

"'_) C TOTAL THRUST/18 00000C

-! qv-s4)-z4?
)

¢

i
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TTOTAL=TTOT/IOOOOOO*
C
C COMPUTE SECONDARY THRUST
C

TTOT2 i MMAIT(S)eCTHST2 • C(158)
C
C COHPUTE ACS PROPELLANTS
C

WJCSFOsC (IT3) o#TO+C (1T4) gWHJeIT(_) +C (:LIES)
C
C CONPUT[ POMER SOUKq_EPROPELLANTS
C

NPONFOsC(38) VHNAIT(6) _C (Z2T)
C
C COHPUTE SERVZC_ ZTEH LOSSES
C

NOIL=C ( 130 ) VTTOT_C(X31)
: C

C CONPUTE HA]IN FUEL RESERVES
C

MFURESsC(llS)oNFUEL (3)+C1126) • HFUEL (4)
C
C CONPUTE HA]IN LOX RESERVES
C

WOXRESsC1117) _NOX (3)+C1_118) +NOXIk) ."_
.J

C COflPUTE ACS PROPELLANT RESEAVE
' C

WACRES= C( I T21)• NACSFO+C (ie3)
C
C COHPUTE PUMER SOURCE PROPELLANT RESERVE
C

MPONRSsC ( 119 ) eNPONFO „12 @)
C
C CONPUTE SERVICE TTEM RESERVES
C

NOILRS:C (t 21 ) vNOZL'l'C (12 29
C
C SUN PROPELLANT RESERVES
C

tIRESRV_NFURES_NOXRE$ S,tlPOMRS4_MOZLRS
C
C COHPUTE SECONDARY FUEL MI[ZGNT
C

WFU2(1) • tIMAIT(S)°(NR(SlP-1,)/MR(Sl)eCFUEL(S)
NFUEL (S) :,NFU2 (1_

C
C CONPUTE SECONDARY LOX NE[GHT
C

WOX2(J) • MMAIT(S)e(HR(SS"I.)_HR(S)_(I*'CFUEL(S))

MOX(S)•IIOX_(1) " 0
4S CONTINUE

(IV-34)-148
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C-
:" C

C COMPUTE TOTAL PL:EL HEIGHT LESS TRAPPEO ANO LOSSES
C

NFUTOT =(HFUL+IIFURES_C(110) ) I(1.'C (109))
C
C COMPUTE TOTAL I_OX NEIGNT LESS TRAPPEO ANO LOSSES
C

HOXTOT= (HOXlO _C(112!) I(1 ,-C (11t))
C
C SUM PROPELLANT kEIGHT LESS LOSSES AND TRAPPEC
C

MP:NFUTOT+HOXTOT
C
C COHPUTE FUEL LOSSES
C

NFULOS:,C(123) elfFUTOT+C (229) _NP Œ�(12k)
C

C COHPUTE LOX LOSSES
-_, C

MOXLOSstC(12S) _ffOXTOT+C (230) oHP �Œ�(126)
C
C SUM TOTAL FUEL NEIGHT ANO LOSSES
C

'_ NFUTOTmHIrUTOT+MFULOS

:;,; C SUN TOTAL LOX NETGHT ANO LOS_JE,_
C

:_ NOXTOT:tlOXTOT+MOXLOS
'_'_ C

"!'_ C SUM PROPELLANT HEIGHT LESS TRAPPED

:i"t CC NP:NFUTOT+NOXTOT
_,_ C COMPUTE TRAPPEB FUEL NEIGHT

"_._ C NFUTRP"C (1091 effFUTOT_C (225) eNP_C (226) OTTOT _C (110)

c
C COMPUTE TRAPPEO LOX HEIGHT
C

NOXTRPmC(111) vUOXTOTtC (22T) eNP •�(228)eTTOT _C (1t2)
C
C COHPUTE THRUST DECAY PROPELLANTS
C

NOECAYtC ( 16 6 ) • TTOT �•�(167)
i MFOCAYwNOECAYeOFUEL(3)

NOr)GAYstIOEC AY" IIFOCAY
_ G
f

.'_ C COMPUTE TOTAL FUEL HEIGHT
•_" C

C
• C COMPUTE TOTAL I_lOX NEZGHT

i_ (1"V-34)-149
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" C

NOXTO'I'sNOXTOT+NOXTRP+ NOOOJY
0
C CONPUTE TANK PRESSURIZATION AND PURGE GASES
C
C
C COflPUTE TRAPPED SERVICE ITEMS
C

, HSRTRP:C (113) _HNAIT ( 1 ) _C fll k )
C
C SUM ENTRY MEIGHT

"I C

HHAIT (6) =WHAIT (S)-WFUEL (S)-VOX (S)-MJET (S)
C
C CONPUTE AIR 9REATHTNG FUEL
C

HA9FU=C 0215 ) +C (214t / ( 1.+_ (214)) _WNAIT (6)
C
C COMPUTE AIR BREATHING FUEL TANK VOLUHE
C

IF(RHOFU,EQoOoOoORoNNAIT(_),EQoO. O| GO TO 9999
IF(C(212).NEoOoO,OR,C(21_)oNEoOoO) K(20)'HABFU/RHOFU

9999 CONTINUE

c
C SUM LANDING MEIGHT -_c

*_) MHAIT (7)=NMAIT (GJ -HA 8FU

C SUM SUBTOTAL

NTO:MMAIT ( t ) -MFUEL f 1 ) ..WOX(1 t
_t
:; MFUOXsHFUL +MOXID+IIFU2 (1) 4.NOX2(t)

HR(STO = HFUTRP_NOXTRP+HSRTRP
MLOSSsHFUL O$+MOXLOS.t WACSPO_VPOMFO+NOIL +HAOFU_NFROST

C
C _e,mee
C GEOHETRY SFCTIOM

C
C
C COI_PUTE BODY VOLUHE TO TME 1/3 POMER
C

VBODY1=VBOUYe'DC13
C
C COMPUTE BODY VOLUtq[ TO TME 2/3 PONER
C

VFIODYZsVOOOYt4;e2
*t

": C

C COflPUTE LOX TANK VOLUME
; C

VOXTK_G•O ( )
IF (RHOXoNE,Oo) VOXTK,,(NOXTOT/RHOX)e(K(2)_I,)4.K(29)

: (IV-34)-150
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<" C )
;,' C
• C COMPUTE FUEL TANK VOLUHE

C
VFUTKIO, 0
_F (RHOFU.NE.Ob) VFUTK:(HFUTOT/RHOFU)O(KII),l.),KI,_O)_K(21)

c
C COMPUTE FUEL TAWK SURFACE AREA
c

SFUTKsO • 0
_;+, XF(VFUTK. GT •0 ._ )
' 1 SFUTK"C_FUTK _ VPUTK__C23

++: C CONPUTE LOX TAI_K $'4;+,FACE ARE_

_:" SOXTK=O, 0
:" ZF (VOXTK, GT, 0 ,il)
"'. 1 SOXTK=CSOXTK_VOXT'K_"IC23

'* C CONPUTE PROPELS'ANT TANKS ZNSULAT_ON VO_.UHE
•* C
!;" VINSTKoK (3) _SFYTK+K (4) *K (25) eSOXTK

_r C COMPUTE SECONORRY FUEL TANK VOLUHE
c

-,._ . XF (RHOFU2• NE• 0_4C)
,..:_ 1 VFUTK2mHFU2 (1) tRHCFU2
"'_ C

C CONPUTE SECONOARY OXIDIZER TANK VOLUME

VOXTK2"K(8)

:_.] ZF (RHOX2eNE. 0 • Q)
'_ 1 VOXTK2:HOX2 (1) JRHOX2

• ''.: C
-.t

_ C COHPUTE PROPULSION SYSTEH VOLUNE

VPROPsK(16) _TTOT+K (17)
C
C COHPUTE CARGO ¥OLUtlE
C

VCARGOsK(9)
C
C COMPUTE CREN VOLUtlE
C

VCREN=K(5) _NCREN_K (6)
• C

•".i C COMPUTE LANOIN6 GEAR 9AY VOLUME
._ c
..: VLGOAYuK ( 12 ) ettlJG �•�1131

..1 C CONPUTE VBOOYt_OTNERtSBOOY AND VSTRUC USING K1161 SCAL_N_; O_TA

..]
t
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IF(K(16).LE,leO ) GO TO k6
VBOOY"K ( 18 ) • ( VFUTK_VOXTK?<*K (23)
VOTHER=VBOOY-VFUT K- VOXTK- VI le_TK-VCRE N- VCARGO- V$ TRUC- VLG8 AY-V f"hOP

_" VF1JTKZ-VO XTK2
$ BODYm4_SBOOYeVBOOYeeC23
VSTRt._C,,K(t O) e SBOOY'_'K( 11 )
Go TO 60

_6 CONTI _'..'2

C
C SAVE BOOY VOLUME
C

VBODYX=VBOOY
C

: C SUB TOTAL BOOY VOLUME -STRUCTURE-MISC,

VBOOYAvVOXTK_VFUTK+VI NSTK �VPRGP4VCARGO+.I'_REW+VLGBAY
1+ VFUTK2*VO XTK2

C
C COMPUTE BOOY SURFACE ARE|
C

50 SBOOY=CSBOOY'_VBOOY2
• C

C C_HPUTE STRUCTURAL VOLUMI

_. V3TRUC: K(10 ) _SBOOY ( 11 ) _'_

_ C COMPUTE MZSCELLANEOUS VOLUME
;, C
'L"
_- VOTMERsK(18) _ ( VBOOY"V CARSO"VSTRUC) _K (19)

,i:. C SUM BOOY VOLUME

VBOOY:VBODYA VOTHt_

c IF(ABS(VBOOYX-VBOOY).LE,_oO) GO TO 60
I e
s C SAVE BOOY VOLUME

C
VBOOYX"VBOOY

C
C UPDATE BODY VOLLRI*_TO THf 213 POWER
C

ZF(VBOOY,LE, O, O) VBOOY=t; O
VBOOY2=VOODYV4_C23

C
GO TO SO

_ C UPDATE BODY VOLUME TO THE 1F3 POHER

60 VBOOYIsVBOOY;_C13

._ C UPOATE BODY VOLUHE TO THE 213 PONER

•' (TV-34) 182_r dm
d

L,
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C

VOOOY2sVBOOYt °°2
WGASPRs C(106) 'PVFUTKA.C(SO?) vVOXTK*C (t08)
MRESIO - MRES_B + MGASPR

C
][F (NHLoLEoO .OR_NHL .GEoB) NMLs6

C
C TEST FOR WING 91ZE INETHOD-ZF INPUT WING LOADING (FXWOVS) NOT EOUIII
C TO ZERO SIZ_ OR rNPUT -IF INPUT WING LOADING EGUAL ZERO USE INPU
C WING AREA
C

[F(FXNOVS.N_.O;G) GO TO TO
C
C VARIABLE WING _CAOING
C

MOVERSzO. 0
IF (SMING.HE. O; O) NOVER_I._MAZT(NHL)/SWING

C
GO TO 60

C
C FTXED WING LOArJTN(_.
C

TO SidTNG"NWA2[T (NMl_)/FXNOVS
NOVER_;"FX NOV_

+-;" C COHPUTE hERO WING SPAN
C

80 6,_PAN, _RT(ASRITOeSM_NG)
C
G ,;.qV,_UrrZ N_NG ROCT CHORD
C

_,I CRUOT = 2._$HZNG/((t. OGSPAN)
C
C COHPUTE WING T(P CHORD

: C
CTTP-CROOI'_TPRATO

C
C COHPUTE MIHG STRUCTURAL SP/b_NSOPC
C

_ CS_A N=O. O
, ,_P (G_PANeNE. Ol O) CSPAN,GSPANICOS(ATANITANIASHEEPIRTOD)-I.++CROO"

le (le +YPRATO) / (GSP awl2° | ) J )
C

- C COHPUTE WING TRZCKNES£ AT ROOT
C

TROOT=TOVERC_CROOT
C
C CONPUTE BODY WIDTH
C

dBOOY=CBBOOY'mVOODYI

- C CONPUTE HZNG E)ePOSEI1 ARE_

(IV-:_4)-153
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C
SXPOS = $N ING-. (CROOT_BBOBY- (oS_'8BODY) _2_TAN (ASNEEPtRTOO))

C
C COMPUTE HORIZONTAL TAT_L AREA
C

SHORZ:C SHORZ_SMING
ZF(C:Z3kI.ED,,O.) GO TO 8_
SHORZ = C(23k)
C_HOI_Z : SHORZ/SMIHC-

82 CONTINUE
C
C COHPUTE BODY SURFACE AREA
C

_tODY=C$_OOY_'VBODY2
C
C COHPUTE VERTICAL TAIL AREA
C

$ VERT"C SVERT_VOODY2
ZFICI235).EQ.O.) GO TO 84
SVERT " C(235)_
C_VERT = SVERT/VBOOY2

. 84 CONTINUE

• C COHPUTE FAIRING AREA
C _"

,- ,_ SFAI R"C SFA1R_S BODY
_" ,_ C

C PLANFORH AREA
: *" C

-. SPLAH:CSPL AN'_VBODY2

:'._,- C COHPUTE BDOY HEIGHT

: HOOOY:CHBOOY4VBOOY1
C
C COHPUTE BODY LENGTH
C

" LOOOY=CLBODY_VBOOY1
C
C
C COHPUTE THERHAL PROTECTZ@N AREA
C

IF Jr.ZTPS.LT, 1,0R.Z'rPS. GT, 8) ITPS_I
GO TO 190.lO0_110t120.13O.14Ot__gO_lBOl,t ZT_3

go STPS (1)"0,
• GO TO 170

100 STPS (1) _SBOOY

:_ GO TO 1'/'0
+_ 110 STP_ _1) :SBOOY+SHORZ

il GO TO 170

120 STPS(1) :SBODY+S_,ORZ+SVERT _,,
GO TO 170

(TV-34)-.254
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• _"

ii: Ci,
t30 STPS (I):SBOOY,SHORZ ,SWZNG

GO TO 270
1,k.O $TP$ (1)"SHORZ,SVERT_SWING

GO TO 170
150 STPS (1) =SBODY+_HING

50 TO 170
160 STPS (1) sSBOOY+$VERT

C
179 CONTZRUtE

_, C

,_: C HEIGHTS

C
"_.- C
:_ C COHPUTE NING HEIGHT
.: C
_. NHIHG= C¢2)_SM_NG • C(3)
a IF (TROOTeNE.9iO} HMXNGsC(I)e(HMAIT(6) e LP_ CSPAN_SHING/TROCT

I eleE-Og)m_C(12) + liMING
c

._ C COMPUTE VERTICAL TAIL WEIGHT
c

"_"-. HVERT • C (k)_$VERT_C(13S)'C (24) sSVERT+C(S)

i':_ C COMPUTE HORIZONTAL TAIL H_IGHT

•" ,_ NHORZ=C(6) _ (MOVER$_lo 21°SHORZ_° .O14_O_e_6_) _C (176) Œ�(2_)_5HOR"
- -_ 24.C (T)

; C COMPUTE FAIRIN& HEIGHT
C

..'_ HFAIRsC (8) • SFAZRA.C(9)
_.:._ C
.:_ C SU_ AERO SURFAOES
":"," C

_. MSURF=HICZNG_MVERT_NHORZ+_FA _R
C .,

C COIIPUTE INTEGRAL FUEL TANK HEIGHT
C

tIINFUT=C ( 10 ) _ VPUTI(tC | t| |
C
C COHPUTE INTEGRKL LOX TANK NE_GNT
C

'- NZNOXT_C ( _30 ) _¥OXTK*C (139)
.t

C
._. C CONPUTE BODY ONSIC STRUCTURE HEIGHT
:,_ C
•*_ HBASIC,,C (13) _S300Y+C (Ik,1 _VBUDYA,C (1_)

".:_ (,,_'_ C COMPUTE BOOT SECONOAR, STRUCTURE WEIGHT

i!_i gV-SA)-;,_5
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., MSECSTsC (2 3) • SBOOYeC( 169Y
C
C COMPUTE THRUST STRUCTURE HEIGHT
C

NTHRSTt C ( 168 ) _TTOTeC ( 163P
C
C $UH BODY HEIGHT
C

HBODY=HZNFUT e.H8ASYC •�SECSTeMTHRST
4,

C
C COMPUTE TP$ INSULATION HEIGHT

_ C
NI'NSUL:C (180) _;STPS(1) eC (36)

C COMPUTE TPS COVER PANELS HEIGHT
C

: HCOVER:C (181) _$TPS(1) eC (27)
C
C SUH TPS H_IGHT
C

HTPS=HI NSUL R
C

_' C COMPUTE LAUNCH EQUIPMENT hEIGHT
' C
, NLANCH:C (lk3) ;MTOeC (lk4) "_

C _r

"_, C COMPUTE LAMOING GEAR HEIGHT

HLG = C(30)eWHAIT(T)_C(fe2)eC(31)
C
C COI'_UTE OOCKING EQUI'PMENT

.! HOOCKsC(laJT) _MHAIT(_) _C (_k8)

.,. C

: C COMPUTE OEPLOYAOLE AREO DEVICES
:: C

HOPLOYsC(1kS) _MMAIT (7) eC_(14t5)
C
C SUH LAUNCH AHO RECOVERY GE4R
C

MLRO=klLANCH• IlLG4.1100CK4.NOPLOY
C
C COHPUTE CREIi HEIGHT
C

HPERSxC (g?) ";NCREN+C(98)
C
C COHPUTE ENGINE HOUNT _EZSHT

c
t(ENGNTsC (183) _TTOTeC (t8kl)

_., C COMPUTE GZMSAL TOROUE _-_'_}

r

_;. (I'v"-34)-156
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•i" "" TOEL:O, 0
TFfNENGS.NE.OoO.AND,PCHAH.NEoO,O) TOEL=750 • _ (TTOT/NENGS/PCHJiM) °_

1 t,25
C
C COMPUTE GZ_OAL SYSTEM HEIGHT
C

MSTAO s NENG$_C(28)eTDEL;;C(150))_C(151)
C
C COqPIJTE SECONDARY ROCKET ENGZHE WEIGHT

" C
MENGS2_d_( lk O) +TTO T2_C (151)

+::+ C
_- C COHPUTE AIR OREaTHING ENGZNE HEIGHT

_!. NAqPR:C (210) _'MWAI T(6} +C (211)
S C

i_ C CONPUTE AZR OREJTHZNG NACELLES HEZGHT
• C

MNACELsC(36) vHJEPR_C (37)
Ct

C TEST-FOR AZR 9flEATHTNG FUEL TYPE IF LH2 60 AROUND
:. C JP-k SYSTEH IIEZGHT EQUATION

MDPUHPsO, 0
_ MPRSYSsOe0
+: _':+ HDISTI:0,O

_ IF (C(2121,NE,O,O,OR,C(213),NE,O,O) GO TO 180

.:_ C COHPUT( JP-4 FUEL PUMPS HEZGHT
"_" C

MOPUHPt C (149) _ANENGS'_ (le75+ • 266_ANENGS)/I0 O0•
]_ C
'_ C COHPUTE JP-4 PRESSURE SYSTEH MEZGHT

+../ C
"* MABFPS-O, O009_8 (lk9) '_ANENGSeANTANK

+" C COHPUTE JP-k FUEL OZSTRZOUTTON SYSTEH ME]:GHT
"+ C

HO][STlwANENGSe_ (191) e._ORT(C (149))
C

180 CONTZNUE
C
C COHPUTE ROCKE_ FNGZNE MEZGHT
C

MENGS:C(32) ':TTOT+ C 1219) _TTOTeC(220 ) e'_C( 221 ) �Œ'INENGS+NENGNT
C

+ C COMPUTE ROCKET FUEL TANK NETGHT NON-STRUCTURAL
:' C
,,t

MFUTKsC1391 '_VFOTK+C (kO)
C

'*!' "++_+"_:+'_' cC COMPUTE ROCKET LOX TANK HETGHT NON-STRUCTURAL

i!1 gV-34)-157
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+
MOXTK:C (41) _;VOXTK Œ�(4;_)

C
C COMPUTE ROCKET SECONOARY FUEL TANK MEZGHT
C

HFUTK2:C (1TO) eVFUTK2 �Œ�(136)
C
C COHPUTE ROCKET SECONOARY LOX TANK NErGHf
C

HOXTK2=C (17'1) •vOXTK2+C (137)
C
C COMPUTE ROCKET PROPELLANT TANK INSULATION HEIGHT

"-_" C
: HZNSTK=C (_ 3) •SFUTK_C (77) m$OXTK Œ�(44)
"" C

" C COHPUT( ROCKET FUEL SYSTEH WEIGHT

•.. _ NFUSYS=C (45) •TTOT+C (q6) •I_01)Y Œ�(47')
: .'- C

"_ C COHPUTE ROCKET LOX SYSTEM NE][GHT
; C

.:._. WOXSYS=C(48) _TTOT+C (49) •UEOOYtC (50)
c

"_ C COMPUTE ROCKET PRESSURE SYSTEM NFZGH'i

i HPRSY$"C 1511 •VFUTK+C (_2) _VOXTKIC 118T1

,., ,.: . C TEST-FOR ATR BREATHZNG FtfEL TYPE ZF LH2 GO AROUNO
-i .':_ C JP-_ SYSTEH HEIGHT EQUATION

.-' "'_ ::o_ C
"/::,.._ GAL:O,O

•:,:!_i_i HFUNCT=0.0
'.'"_":':' NOZST2:O, 0
":_..... MFCONT=0,0

_-* :, MREFUL=O,O
;-_'..' , NDRANS"O,O
:" _",' NSEAL"O, 0

: AP-FSYS: 0 • 0
HAOFS = Oe
IF (C(212) eNEoO.O.OR.C(2J_3).NE,O.O) GO fO 190

C
C COHPUTE JP-4 FUEL YN GALILONS
C

GAL=klABFU/6,5
C

:_ C COHPUTE JP-4 FUEL SYSTEM TANKS HE;GIfT
C

,- ZF (ANTA NK. NE• 0 • O) NFUNCT_C (189) • (GAL/ANTANK) _, 6_ANTANK+C (190)
C
C COMPUTE JP-_ FUEL SYSTEM GZSTR][BUTZON NI_IGHT
C

MOZST2s. 2SSOGALeO,TOANTAflKO•, 2§
C

 v-84)-158
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C CONPUTIE JP-4 FOEL SYSTEM CONTROLS HEIGHT

NFCONT", 169_ANT JINI(_SQRT (GAL)
C
C CONPUTE JP-% FOEL $YSTEH REFUEL _'I'STEN MEIt;HT
C

tlREFULmAWTA NK_q 3, •,45VGALeeC 13)
; C

C CONPdTE JP-4 Ft_EL SYSTEPI REFUEL SYSTEM NEIGH
C

;" MORANSu, lSg_GAU _ ,6S

I':i °• C
_"' IF (ANTANK.NE. 0 J@l MSEAL:s. OatS°ANT ANKO'( GAL/_NTANK ) e° ,, 7'_
_:_ C

•_,: C SUH JP-it FUEL SYSTEM HEZGHT

AOFSYS=MOPUMP ¼�p�•�STl+NOZST24.NFCONT+MR EFUL+MORANS+MSEAL•MFUNC T

• '_ C I+NAOFPS

._._r C SUH JP FUEL SYgTE1H HEIGHT LESS TANKS

]i_I[' C HAOFS:AOFSY$-NPUNCT• C- c:_-. _ _ 190 CONTINUE

•: .:_ C CONPUTE A]:RFUEI_ TIINK NEI"GHT

• "_ HAOFTKsC (212) _NABFU �Œ•ABFSYS
] C

-' ;_ C SUH PROPULSION $Y*STEH WEIGHT
• ,i;_", C

'_' klPROP:WENGS +iANACEL +NFUTK•klOX TKA.MZNSTK•WFUS YS• MO)tSY S+NPRSYS+ NENGS'
._-_.._. 1 HFUTK24.MO XT K2+ PlAOPR4 NAOFTY

C COMPUTE AREO SURFACE CONTROL NE][GHT
C

NAEROtO. 0
NAERO=C 055) • ( NIIAZT (5) e_, 680 ° (LBOOY+CSPAN) e_ ,267) o_C 0185) S6)

C
C COHPUTE SEPARATION SYSTEN ME_GHT
C

IF (JUMP, EO, O, 01r NAUXTsC 0153) _NTO_C 0154)
ZF (JUNP,E(I • 1, O_ NAU;T"C (1531 eNPAYL Œ�(15_)

" C COflPUTE ACS $YSTE_ HEIGHT

" ;_ MACS_COI_6) '_NMAIT 041 _C 01551 •C 01_7'1

C COMPUTE ACS PRI]IPEtLANT TANK itEIGHT

'. i (IV_34)'159
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)
WAC_TKzC 1264) • (HACSFO S)_C116S1

C
C SUH ORZENTAT]:ON CONTROt S ME]GHT
C

C
C COHPUTE GUZOANCE ANO NAVtGATZON SYSTEM NEZGHT
C

HGNAY=C068 )
C
C COHPUTE ZNSTRUHENTATZON SYSTEM MtEZGHT

MZNST =C ( 6 9) eL900Y 7'0!
' C

C COHPUTE CONMUNZCAT]_ON SYSTEM NEZGHT
" " C

MCOMH=C11'1) •NCREM+C 072)
C
C SUM AVZONZCS SYSTEfl
C

WAVZOC=14GNAV+MZNST_HCONPl
C
C COHPUTE PRIME PONE_ SOURI_F. AND OTSTRTBUT][ON

_, N_ORCE=C(e 2) _ (HAV][OC+MABPS) e•C 063) Œ�164)
c .!

.,r-__, C COPlPUTE PRZME PONER SOUROE TANKAGE
;. C
.:" NPOt4TKsC ( 2 g) _HPOMF04.C160 Y
!i c
e C SUN ELECTR]_CAL POMER SYSTEM_

c
_ i4POMERst4SORCE_)IPOHTK
!

C
C COMPUTE HYORAULZC/PNEUNAII;C SYSTEH
C

HHYCADsC 065) • 0 ( (SM1[NG*SHORTtSVERT_ _;. O0 leQ) q;el. 3t2_r1_0LOOOY+CSPAN)
2•'_1,06125) _•C1661*C 067)

C
C SUN OONER CONIROL ANO OZ_ITRTOUTZON
C

NPONCO:NHYCAO
C
C COMPUTE PERSONNEL ACCOHOBATXONS NE]_GHT
C

NPPROV:C 07'_) _HHA]_T17) •oNCREN_C(76Y
C
C COHPUTE DRY NI:ZGHT
C

HORYsNSURF_HBOOY_MTPS+MLR O,IIPROP+NORSUL*t4PONCO 1rNST _

1HPPROV +MPONER 0C

(IV-34)-160
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.... " C COHPUTF GROHTH ANO GONTI'NGENCY
_" C

HCON?"C(95 } OHORY4"C(152)
C
C SUH tJEZGHT HEIOHT EKPTY
C

MEMPTY'kH)RY4.iICONT
C

! C COMPUTE CARGO NEZGHT
" C
"_' WCARGO"C( 10 2) elqPASS_C ( 10 3)

'i C COldlPUTEPA$SENOER 14EI:GHT
C

MPASS=C0104) q;NPAS$4"C(t05}
C

•'. C SUM PAYLOAD NE1ZGHT
C

: HPAYLEIIPA SS4.HCJIRGC

.-,' C SUM OPEI_ATTNG IIEZGHT EI'IPTY
\" .'- C

:;;,-:i MMET nMEHPTY4"MRESIO+HPERS4"ItPAYL+MRESRV

cc SuMZE,OFUeL,, IG.TMZROFU_ WHET4" HFULOS4.HOXLOS
::_i(_ 1 ��˜ ´IPOHFO+WOZL.o.NAEFU4.NFR0 S'

: _"_-_ C SUM TAKEOFF MEEGHT

: NTO" NZROFU4"MFUI)X *HFUEL( 1", -MOX (1)
" C

:"_ C SUH GROSS HEIGHT

_i.._._ c" _ , klGROSS"HT04' HPRElEG4,HFUEL (I,) 4.H0 X(1)
C
C UPOAT_ HHAIT (1l
C

MHA]_T(1)sMGR039 -klPREZG
c
C GROSS klEZGHT LESS PAYLOAD
C

MTABC*MGROSS-MflAYL
C

"I C
' C N][SCELLO_NEOUSOONTROL ?;TATEHENTS

•_ *:';1 IF(NL1:STO, NE,0)' t4RITEI6_K,ISSI)
,,,/,' i ._ ZF (NL]:STO.NEo O) HR]TE (6,1¢ASS2)

, i

,::; 1 (lV-34)-161

'. : :,_
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_ IF (IIGROSSoGTo2OOOIIOOOooNNOoJUIqPoEQoIoCReHGROSSoGTotOOOOOIIOooINDoJ
LUHPoEQ,O) GO TO 210

¢
RETURN

C
210 HRITE (6_HASSL)

WRITE 16 IHA SS2)
C

C_LL EXIT

_:. ENO

• ,¢

<

i

• ,t

,;;, ¢

, ,.. ,

4
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L_ Appendix IV-35 Subroutine SOLVE

i"- C:
;';- _URCPOUT_NE SOLVE
.i_ P THI¢; VERS;ION OF ROLVE DRIVES RUclRO'JT_NE HTSCH TO CLOSE ON HEIGHT

C
REAL _Pt V,L_', HR, NCRFH, LBCI3Y, NDASS
;_EAL NENG$
REAL NTN_ MAX
CONNON _SFC_T,TR_TS(15)_V(85),O(73,15),H(_;O)_(120) pEC(1J) _CV(_)

1 VQ(3_,_,t_NQ(t3_),XN1(1,J),_,l(1,1)_Cl(1,191),XH?.(25_5),A2(l?_5)p
? P,?(?5,12tS)_XH3(_5,5):A-_!?;. _)_C3(25,17,5)tXNAOTXMAt(1tl)'

P_(15)
COHMON/P'[NPlJT/

1ANENGS _ANT_NK _A_RATO _A.<;WF'_c..P ,C(300) tCBBOOY _CFUEL (6)
2CHRODV _CLBO_Y ,CSBODY ,CS_'AT_ ,CSFUTK ,CSHORZ _C_OXTK
_C¢;aL AN _CSVE_.T , P,SN]'NG _CTHR_;T ,CTHRTP. ,OEF(5) ,F'XHOV_
_T_,P(6) ,_'TP <] _K(30) yKT_ tLF ,MR(6) _NCREH
5N_NGS tNL]:STO _NPA ¢;_ _NHL tPCNAM _QHX _RHOFU
6P.HtlFU ? t I_HOX t RHOX2 __nOY tTOL ,TOVERC t TPRATO
7TYTATL _VBODY ,HGROSS

COMMONIVOLCAL/r:J(_OOYtCf_OOT _C.RPAN _CT]_P _GAL _GSPAN
: ?HqOt)V tLB_OY _RTOI3 t SF,fi_R _SFUTK _HOR? ,SOXTK
. 3S_L_N t STPS (1) _SVE'OT , SHTNC t SXPO.¢ ,TDEL tTROOT t

:_ _TTOT _TTCT2 ,TTOTAL ,VFJOOYA t VROr_YI ,VBOOY? _VCARGO t
"._, 5VCPEH t VFUTK t VFUTK;? tV_NSTK tVLGRAY t VOTHEt_ tVOXTK t

_, /:_ _._ 6VQ;_Tk'_ t VPROP _VS';'IPUP
COt_Ht3Nf_TCALC/ ABFc;Y_ ,HARFTk' t i4ABrU ,NAROR _HACRE_

:.:.# 1HAC_ tMACSFO , Mt_CSTK tg_FRO tHAUXT ,HBAS_C _H809¥
.: _ _M_PUNP t WCARGO _HCOMN t HCONT t HCOVER , NOFCAY , HOZ¢_T1

., 3HD_ST_ t HOOCK ,HOPLOY _HOPANS _HORY tHELCAO _HEMPTY 1
"_ _HENGMT _WENGS _HENG.¢;_ _WFA'_R t WFCOf_T _HFOCAY tWFROST

• _ 5H_'U_(X) ,WFUI_LT6) _HFUL tI_FULOS tHFUNCT tWFUOX WFURES t,4X

• _ 6HFt)SY_; eHFUTK _HFUTK_ t WFUTqT t H_UTI_¢_ _NGA_P_ , WGNAV
7HHOR7 ,HHYCAO tHINFUT tHINOXT tH_:NSTK ,HINST ,HZNSUL ,

._,._ _WJ_T(6} _ IfLANP, H ,dLG ,HLOS_ _WLRD , NNAf:EL tl40_1C AY
"::'; c)Ho _:L _ 140]:LI_S ,HORSUL _ HOVE,_S tHOX(f ) _WOX2(:3) ,HOX_O ,

2H D _HPA_ tHPAYL _ HPE¢?¢; tH_ONCO t HPOWER tWPOMFO
"'_ 3NO(1HPC; , HPOHTK _HPPROV _ HPRETG eWPROP ,HPR_YS ,HRF. FUL

kHRESZO t HRESPV ,HS_AL tMSEC_T ,HSORCE _HSRTRP tMSTAB
5HSURF t tlTARC _HTHPST _MTO ,MTPCJ t HVEI_T tMMA'_T(IO) t
6HHIET _ HHTNG _HZIqOFU

]:F(SM(t, _),GT,2*5) HRTTE(6t_O01)
C

WK=MIP('_)
_F(TOL.LTolemOR,,TOL.GT.IO0.) TOL z 5o
ZTFt_ :0

: NAX:2,5_MGItOSS

C
' Vt:V_'Or)Y

.: (,!': = .,oss
J , {

(zv-3s)-:].s3

'I
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:.,/ CALL WT_;CH
, 500_ CONTINUE

DWJ=WGR.r)S$-WI
OVI=VBO_Y -V1

r

10 CONTZNU .F
W?=WGPOSS+WKeOWI
R=W2/WGROS._;
V2=VBODY_R

., vnonY--V?

_i, WGROSS=W2
.: ITE_: ICYER+ t
_.- C_LL _I"_CH

OW?=WGROSS-W_

/! DV?=VBOOY -V?
:._ IF(WP,C,T,MAX,OR,W?,LT,HIM) GO TO 170

IF'(ABS(r)W2i,LT,T(}L,AN_J,ABS(DV_,LT,B,) GO TO lO0
,.:, TF(ITER.GT.I_)GO Tfl "w.O

WK=(W2-WS) IqOWI-_W_| - _,
f
_. IF (WK,GT,5,) WK=5,
.: IFfWK,LT,2, } WK=_,

WJ = WE
OWl = OW_

<

Vl = V_
OVl = OV_

" IF(SW(13).G.T.2._) WRITE(6_IO00) W2_DW2_ V2_DV2_ WK_ITER "_
.I

'/' C THI._ CARD NECESSARY TO PROGRAN AROUND COR°ILER

.-_ C OPTIMIZATION BHG ON UNIVAC 1108 EXEC II,C

.,_ t10 _ON'rlNUF

100 CONTINUEIF(SW(13).EQ.2.D) WRITE(6_,IO01)

'_ RETURN120 CONTINUE
WPITE (6_, 1007)

101'12 _'(_RM4T(IOX_OH _ BLOWUP IN SOLVE _'_ #/)
WRITE (6_ 1001)

_RITE(6,1000) W?..JW2_ v2_rJv2_ WK_ITER
R_ETURN

1000 FORMAT( _X_( Fl_,?_FlE,_)_F_?.,3_Ie_ )
1001 Ff)RMAT(/qx_HW_ tOV_3HDW2 RX_ _tV_ 10X_ 3HOV2 tOX,

1 _HWK 8X_H_.TER )
f,

ENrl

i ,:-)
o
J

%

_v-s_)-_c_
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-. _ppend_ IV-3G Subroutine TAMPER

:: (- SUBROUTTRF TAHPE_ (NCALL)
R_AL kin
RE_L TSPtK_LF_RR_NCREW_LB_DY_NP_S
REAL NEN_
_EAL LRODYOtL_ODYB
OIMENSTOH SKO(RO)_SCO(30_/tTOk(6)tT02O(tO) tTO?7(6)_T03_(6) t

1 TO_8(lO) tTO_qflO) _TOSO(1Ct,T057(6)
COMMON / JUHPY / JUHP_ WB_G_ WBO0
COMMOMITINP/WGROSO_OTTOT_WFLIOXO_TBTOtRTTOT
CONMONIO_RINX/

TOttT_?tTO3tTO#_T35_TOE_TO7tTOB_TOg_TOIO_TOlt_Tqt_tTOt_T01_
2 TO15_T_t6_TOt7_TO18_TOlq_TO20_TO21_IO2_70?_IO_#_IO_5_IO_6,TOZ7_

_OZS_IO_gt_O_O_IO3t_ZO3?_TO3_TO3k_TO35_TO36_IO37_TO38tTO_TO_O_
TO_i,TO_TO_TO_TO_5_TO_6_Tn_TtTO_8_TO_q_TO_O_TOSt_TO52_T053_

5 TOS#_TO_TOS_TO_7_KO_CO
O_HENSTON SKB{30)_CR(3OO)_T_#(6]_T_(tOI_TB_7(6]_T_3_(6)t

I TR_8(lO)_TR_9('tO)_TBSO(tO)_T_7(6)
COHHONIORR_NY/

t TRl_Tq?_TB3_TB#_TBS_TB6_TBT_T_8_TBq_TB10_TB11_TB12_TB13_TBl_
2 TB15,TPt6tTBtT_TB18_TB19_TB_O_T_?t,IBZ?_IB2X,IB_B_5_gZ6_T82T_
_ IR28tTP29_R30_TBXl_IB3Z_TB_TP3_tTB35_TB_6_ZBX?_TB38_TB39_TB_O_

TBkl_TRk_TRk3_TB_#_TB_5_T_k6_T_7_T_hR_T_kq_TBSOtTB51_TBS_TB53_
5 TRSk_TP55_TB56_TR57_SKB_SCB

CONMOM/CINPUT/

"_ 1ANENGS _ANTANK _ASRATO _A_WEEP tC(3OO) _COBODY _CFUEL(6)_
: _.. 2CHSOOY _CLBO0_ ,CSBflOY _CSFAIR _CSFUTK tCSHORZ _C_OXTK

.._:_ _.-. 3C_LAN _CSVE_T _C_WING _CTN_RT eCTHST? _DEF(5) _FXWOV_
_ #Z_P(6) tITP_ _K(30) _KIN tLF _HR(6) tNCREW
.. 3N_NG_ _NLISTO _NPAS_ tNHL tPCH_M _OMX _RHOFU t
•_ 6RNOFU_ tRNOX tRHOX2 tSqOO_ tTOL tTOVERC tTPRATO
; 7T_ _L tVBOOY tWG_O$S
: COMMONIVOLCAL/BBOOY_CROOT tCSP_N _CTIP _GAL _GSPAN

2HRflDY tLgODY _RTO_ _c_ _FUT_ _SHORZ tSOXTK

"' 3$_LAN _5TPS(_) _VERT tSWTNG tSXPO$ _TDEL _T_OOT
_TTOT _TTOT? _TTOTAL _VqOOv_ _V_OOYI _V_O_Y2 tVCARGO

°' _VC_EW _VFUTK _VFUTK2 tVIN_TK _VLGBAY _VOTHER _VOXTK t
:.i 6VOXTK? _VPROP tVST_UC
: COMHON/WTCALC/ ABFSY_ _WARFTK tWABFU _HABDR _WACRES t

1HAqS _WAC_FO _WAC_TK _WAFR9 tWAUXT _WBASIC _WROOY
_WRPUMP _WCARGO _WCOMM _NCONT ,WCOV[_ _WDECAY _WOTSTt
_WflZ_T? _MOOCK _NOPLOY _MD_AN_ tHORY _#FLCIO tNEMPTY
_HENGMT _MENG_ _WENG$_ tWFAIR tw¢CONT tWFOCAY tWF_O_T
5WFU?(3) tWF1JELI6)_WFUL tWFllLflS _WFUNFT _NFUOX _NFI)RES
6M_U_Y _ _WFUTK _WFUTK2 _WFUTOT tWFUTPP _WGA_PR _WGNAV t
7WHORZ _WHYCAO _WIN_UT _WINOXT ,WIN_TK ,WIN_T _WINSUL
BWJET(6) _WLANCM ,WLG _WLO_ _WLRD _WNACEL tWODCAY
9WOIL tWOILR_ _WOR_UL _WOVE_S _WOX(_) ,WOX2(3) tWOXIO
iWOWLO _ tWOXREg tWOX_Y$ _WOXTK _WOXTK_ ,WOXTOT _WOXTRP,!

2WP tWPAS5 _WP_YL _WPE_S _W_OWPO ,WPOWER _W_OWFO
'_ 3WPOWR_ tWPOWTK tWPP_OV tWP_EIG _WoROP _WPRSYS _WREFUL t

kWREsIn tWRES_ _W_RIL tWSEffRT eW_ORC_ fWSRTRP _M_TAB

, ,_.:,_. 5W_URF tWTABC _WTH_ST _WTO ,H_P_ ,WVf_T _WWAIT(IOlt

1971015349-261



-: ....... _ ,+

L,'

J:"

" GDC-OBB70-O 02

r
,¢

" 6WHET t NM'[NG tHZROFU
.",- COMHON/c;UMVW/WOP_ WABFUB _ NFUOXR _W'IRYB _WF,RO_B _WOTHB

1 VFUTKBtVOXTKB_ Vr_TNB_V_ODYB_VARFUB_
LFIODYB t ._OOYB _S_[ INB_WOVR'Sq _

1 WPAYILOtWORYO_ WOTHO_ NARFUO_
? VFUTKO_VOXTKOtVCARO_V(1THO_VBODY09
3 LPODYO,SBOI3YO_ S!)LIINO_WOVR.RO
4 yNORRT 0 wWOq_BTq t WRTPNOt HRTRNB _WENTRO_ WF'.NTRB,p WL_,NOB_WLANDO
5 , WCONT_tWCONTR

COMMON N_E'C_TtTI;'_T_(I_) ,pV(_5) _Q(73tl_) I,W(50) _Z(I20) _EC(3) ,CV(3)
1 VO(38t h) _Wq(13,4) _XMl(lt 1) ,At(i,t) ,Ct (1,t,1) ,XM2 (?_,5_ ,_?(12,5),

.:.. _ PS (15)
" COMMON/EM S/WOPR TT _WFTUI_N t WENTRY _WLAND
:' COMMON/Oc;/ORPL AN

.-" IFIPF = $E(6)

V(7)= WGPOSS
.. _" _ERO, REFERENCE A_EAS
.:; O0 ? I:1,3
; 0(5_I) = T8_5

.-_ ? O(6_Y) = T_5
.:. Dr) 7 I = 4,7
_.',. O(5,I) = TO/_5
._ _ Q(6tI) = TO_5

:i:! no 4 Z=8,1_
0(5,I) = TS_T

'-- 4 0(6,I) = 1"94S

',:) _(76,31 = -WPAYL
• 0(73_?)= V(7)- WFUOX

._ r' THRUSTq(t_5)= OTTOT _ SE(?3)
_" r)(1,6)= OTTOT _ _;F(_=t)
_. Q(1_7)= OTTOT _SE(_5)

q (?_5):SE(15)
q (2_6):SE(tT)
O(?tT)=,RE (19)
qWOOTI = RTTOT_E(26) IRE(t)
_WDOT_ = BTTOT • _E(27) / SE(11|
SE(4O) : O,
GO TO (5,qI_IF]'_E

C C;IMULTANEOU_ F:T_TNg OF ROO,_TER AND ORBITER
_. r TMPUST AND ISP
;:" _ 0(1_1) = OTTOT_;E(_I) + PTTOT_SF(;_6)
_ .q(lt2) = OTTOT_'_E(22) + BTTOTm'SE(27)

OWBOT1 : OTTOT=_E(21)I_EI2)
_: WOOTT1 = OWgOT1 + BNOOT1
< owrJOT2 : OTTOT_C_E(_?)/Sr(I?)

; (D7-36)-166
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.._r. WDOTT2 = ONDOT2 + BWOOT?
; Q(?_ 1) =O(1_1) IWDOTT1

Q(?t ?) :0_1p2)/WDOT'/_
Q(3tl) :(OWOOT1 _ SE(W) • BWDOTt '_ SE(3) ) / WDOTTt
O('eg2) =(ONOOT2 '_SE(I_) • BWDf)T2 _ SE(13) } I WOOTT_
IF(_(._9) ,EQ, 0,) GO TO 16
T= = ( WFUOX - RWDOTI_O(_3_lt)/RWDOT2
SF'.(_.O) = OWDOTI_Q(Z3_I) 2_T_
q(?6,_) = 0(_6t3) + SE(_O)
0(23,?) = O(_,?.) - SE(_O)

_' GO TO 16
9 CONT'[NtlF

;_. r S_OLIENTTII.L FIP.]'NG _F _OO¢:TER ANO ORBITE_ (_
_" C TANr)FN FIRING OF _OOSTER AND ORBITER
": C THRUST AND ISP
:!' Q(1_1) : BTTOT .x SE(?6)
: Q(t,?) = BTTOT _ SE(?7)

i_ Q(2,1) = Q(1_1) IRWDOT1
g(2,?) = 0(1_?.) l_l_OOT?
Q(3,1) = SE(3)

" 0(3,?) = SE(13)
16 0(3,5) = SE(16)

:. Q(3,6) = SE(18)
_. Q(3,7) = SE(2O_
_ SV(11) = 0(1,1)/V(7)

•F" SV(1._) = SV(t1)_q(3,1)/O(?,l)f

• I_(SO(_Otl),LE,n,) GO lu 18
-.! V{7) = V|TI • S0(71,5)

SV(13) = (O(t,1) '_ Q(3_lt / Q(2,1) + SQ(21_.) ) / V(7)
"_ 18 IF(NCALL,_Q,1) RETURN

e. GET P_RAMETER_ FqR PITX AND OP_IME GUE$._ES
, PIT=O (62_ 1)

SV(30 )=FV (13)-1,
. II:'(';E(XO),NF, O,) SV(30) = ,5_O(l_2)/V(T)'_Q(3_?)/CI(2_2) 13)

t -1,
' OELNU:T_3k (3)-2,S
_C, SV(?3)=(I.+2._O_V(30)_DELMU)_(t.+.O072/ SV(30),_,5 )

IF(SW('_),GT,I,) GO TO 20
P, GUESS oITX IF NONE HA._ BEEN INPUT

TENDFG=SIN(V(4) ''_, Otlt_72q251)
TEN= SqRT (TENr)_r,)
SV(ZS): _t8- .10 _ TFM
SV(1_.) :._V (30) -S V(_S}
P_IFTY: (30 ,-1¢;. _TEM) _V (l_) ,t,t ?, 15
OQOP=SV(t7)"SV 123)
OMtJ=T. 3t_(3) -2, q 0
OGOO= -6,0 +7,:_ _ONU
ICODE=IFTX (VO(?,l))

' IF(ICOOF., EQ,9_) SV (2_) :DOOR
IF(ICOr)E,EO. x) _V(2_)zOOOP_OGOq
TAPG:VQ (?_t 1)

-.,,," I¢'(ICODE,F.Q, 3F TARG= ?,1 - 1,(} '_ DNU + VO(2_,I)/OGDQ
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IF (Ar_S(SV(2_)) • LT,. 001) SV(_) :100. J
.;-
; TF(PTT,LE, O,) O(62_1):PFIFTY + (TARG-I,7OO)/OQOP

Q(62,2) =Q(62_ 1)
GO TO 30

e
20 CONTINUE

r ADJUST OPRIME : _ LOG Q/ O PITX
SV(JT)=SV(Z_)/SV(?7)
SV ,"?4) =SV (17) _,_V (23)

r ADJUST DITW
SV(_)=KV(,_OI-SV (28)
0 (67, 1 ) =PIT_ (SV (1_)/SV(I_) )'*'_2.15 • (1. +, tO_ (TB3k(3) -SV (16)))

•" 9 (67,2) =0(6_,1)
_0 CONTINUE

r E._TTMATE ORBITE_ BURN TTMF FOR LINEAR TAN STEERIN_ OR ALPHA DOT

r WI IS ORBITER IGNITION WEIGHT

.:" Wl=-q (26,3)
r W,"x IS wT AT OQBITIL INJECTION

W_ = WI - W_UOXO + SE(_OY
r ws IS wT AT WHICH AXIAL i LIMIT IS REACHED

WS = OTTOT_SF(2W) / Q(66_7)
• WDflT = OTTOT_SE(_./4) I C1(2t7)
" qT57 = (W1-WS) I WOOT �q(?t'r)lQ(66_7)• ALOG(WS/W3)
?- Q(37 _7) =-C1(_5 _6) / (BT_7-Q ( 2,'fy 5) )_0,7
.e

Q (37_6) =Q (37_ 71 _j!
Q (37_ 5) =ST57 --

'_ ?. 0(._7_7)=O('I7_6) I_ ALPHA DOT FOR ORBIFER TRAJECTORY
" r 0(37_5) IS ORRITEP BURN TIME ESTIMATE FOR LINEAR T_NGENT STEERING

_V(15) =_V(I_)
- _V (16)=T_3_ (3)

':;V(27) =.KV (Z ,X)
SV(_) = WNAIT(6}

" RETURN

PNTRY OR,B_UH
! t" ORBITER SUMMARY WFIGHTS

f,

S0(37,_} = _FU_Eq + WOXRES
WOP=WFU?(1) +WOX?(1)
WPAYLO = WPAYL
WABFU_ = ABS(WARrII)
WCONTO = WCONT
WOPYO = WDRY

WOTHO = WGROSS - WFUOXO " WABFUO - WPAYL - WORY - Sq(37_W) " WCONT

WOPBTO = WO_BIT
W_TRNO = WETURN

WENTRO : WENTRY

WLANO0 = WLANO

C OI_RITFR SUNNARY V_LUHFS

" 0
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" C'_ VFUTKO = VFUTK
<' VOXTKO = VOXTK

VCARO = VCARGO
VqTH_ = V@OOY - VCARGO - VOXTK - VFUTK
VRODYO = VBOOY

C
C ORBTTE_ SUMHARY GEOMETRY
C

LgODYO = LBODY
S_oovn = _ROOY
SPLANO = SPLAN
WOV_SO = WOVE_S
RETURN

C
ENTPY qOOSUH

C ROO_TE_ _UMMART WEIGHTS
C

Sq(_7_5) = WFUqf_ �WOXRES
WABFUR = ARS(WABFU)
W_UOXB = HFUOX

: WCONTq = WCONT

HqRY_ = WD_Y

WG_OSQ = WBO0

WOTHB = WGROSB - W_UOX - W_RFUB - WORY - $Q(37_5) " HCONT
'; WORBTB = WORB?T

,._ WRTRNB = WETURN
_;:,_i WENTRq = WENTRY

_ WLANDB = WL_NO
C

•_ P ROOqTCP _UHMARY VOLUNES
C

;, VFUTKB = VFUTK
V_XTKq = VOXTK
VOTHB = VBODY - VFUTK - VOXTK

_ VABFUB = VOXTK? + VFUTK?
-;' VRODYB = VOOOY

•' C _OOSTFQ SUMHA_T GEOMETRY

LBODYm = LBODY

5RODYB = _BODY

$PLANm = SPLAN
WOVRSn= WOVE_S
RETUPN
END
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Appendix IV-37 Subroutine PRINTW GDC-OSBTq-O02

SUPPOUTINE PRINTW
_ PRINTW _e

C
PQINTW - PRINTS WFIGHTS

REAL KWSTAB

REAL I_P_K_LF, MP,NCRFWtLBOBY_NPA_S
REaL NCNBS

REAL KHA_PR_KWABFTtKWABFU

*,KILO ,KWSURF_KWWINGyKWVE'RT_KWHqRZ,KW_AIR_KWBODY_KWINFU,KWBASI_
iKWCFPS,KWTPS ,KWCOVE,KWIN3U,KWLG ,KWPROP_KWENSS,KWNACE,KWFUTK,

?KWOXTK_KNINST,KWFUSY_KWOXSY_KWPRSY,KWAERO_KWPOWE_KWAPU _KWPOWT_
3KWELPA,KWHYCA,KWGNAV,KWPPRO_KWD_Y ,KWCONT,KWPERS_KWPAYL,KWCA_G,

4KWPAS_,KWPFSI_KW_ASP,KWFUTR_KWqXTR_KWSRTP,KWR_SR,KWFURE_

_KWOXPr,KWPOWR,KWOILR,KWACPE_ KWWET _KWLOSS_KWFULO_KWOXLO_
_KWPOWr,KWOTL ,KwnEcA_KWFUOX,KWCUL ,KWPREI_KWGROS
_tKFUTK_,KOXTK?
RrAL KWLRD_KWLANC_KW_PLO_KNOOCK_KWOR_U_KWAUXT_KW_CS

_,KWAC_F,KWSORC_KWINSI_KWFU_,KWOX?

I,KWINOX_KWTHO_KWENG?,KWPO_C,KWTO,KWOXID_KNACST_KNBO0
COMMON I JUMOY / JUMP_ WHIG, WRO0
CqMMONICINPUTI

I_NCNCS _ANTANK ,ASPAT n _ASWE=P _C(300) _eBBOOY _CFU_L(6),
_CHRODY _CLRODY _CSBOOY _CSFAIP _CSFUTK _CSHOR7 _C_OXTK
_C_PLAN _CSVERT _CSWING _CTH_ST _CTHST? ,OEF(5| _FXWOVS

TNENGS eNLISTO eNPAS_ tNWL _CHAM eQ ,RHOFU

6RHOFII? ,PHOX ,RHOX2 _S90OY _TOL ,TOVERC ,TPRATO
7TYTA_L _VROOY ,WGPOSS

COMMON/VOLCAL/BROOY_CROOT _CSPAN _CTIP ,GAL _E':..",_. _ =
?Hq_DY ,LBODY ,RT_D ,_FAI_ ,SFUTK ,_HORZ _S_''W ,
3SPLAN ,_TPS(1) _SVERT _SWING ,SXPOF _TOEL ,TRI :"" ,

_TT_T _TTOT_ _TTOTAL ,V_ODYA tV_ODYt ,VBOD¥2 ,VCL,._O ,
5VCPEW ,VFUTK _VFUT_ _VIN_TK _VLG_AY _VOTHE_ _VOXTK
6VOXTK? _VPROP tVSTRUC

CONMONIWTCALC/ ABFSYS _NAP_TK _WAflFU ,WARPR ,WACRFS
IWACS _NAC_FO _WACRTK _NAERO ,WAUXT _WBASIC _NBOOY +
zwmPuMP .wc+++o ,WCO,M ,W+ON+ .WOOV+R ,WO+CAY ,WOI+tt ,
3WOIST? ,WOOCK _WOPLOY _WO_aNS ,WORY _WELCAO _WEMPTY

_WENGMT _WENGS ,WENG_? ,W_AIR _WFCONT _WKDCAY _WFRO_T

5WrU2(_) ,WFUELI'6),WFUL ,WFULOS ,WFUNPT ,WFUOX ,WFURES ,
6W_USYS _WFUTK _WFUTK_ _WFUTOT _WFUTPP ,WGASPR _WGNAV
7WHORZ _NHYCAD _WINFUT .WIN_XT _HIN_TK _WINST +WIN_UL

_WJET(6) ,WLANCH ,WLG ,WLO_ _WLR9 _WNACEL _WODCAY

qWOIL ,WOILR9 _WO_SUL _WOVER_ ,WOX(F) ,WOX_(3) _WOXID
1WOXLOS ,WOXRES ,WOX_YS ,WOXTK ,WOXTK2 _WOXTOT ,WOXTRP ,

?WP ,NPASS ,WPAYL ,N_ER_ _WPOWCD ,WPOWER _W_ONFO

3WPOWR_ _NPOWTK _WPPROV _WPPETG _WPROP ,NPRRYS ,WREFUL
kNRESTD _NRESPV _N_EAL _WSECST _WSO_CE _WSRTRP _N_TAB _ •
_NSURF tNTARC _NTH_T ,WT+ ,WTPS ,WVERT ,WWAIT(tO), =
6WWET ;WWINq ,W7POFU !

KILO = 0,4_35q_

i.
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KWABPR = NA_PR _ _TLO
KWAnFT = W49FTK * KILO
KWARFU = WARFU _ KILO
KW_TAB:K_LO4WSTAq
KW_URF = KILO*WSURF
KWWING = KILO*WWTNG
KWVFRT = KILO*WVEPT
KWHORZ = KILO*WHOR7
KWFAIR = KILO*WF_IP
KWAC_F = KILO*WA_SFO

KWB0_Y = KILO*WBOOY

KWBASI : KILO_WBAS{C

KW_ECS = KILO_W_ST
KWTPS = KILO*WT_

KW_OVE = KILO_WCOVEP

KW_PLO=KILO_WOPLOY _
KWTNSU = KILO*WTN_UL "'
KWOO_K = KILO * WOOCK
KWLG = KILO*WLG
KWPROP = KILO*WP_OP ,_
KWGRO$ = KILO_WG_O_S

KWTO = KILn* WTO

KWF_IGS : KILO*W_NG_
KWNACE = KILO*WNACEL
KWFUTK = KILO_WrUTK

KWOXTK = KILO_WO_TK _ _ _

KWINST = KILO_WTNSTK _
KWFURY = KILO*WFU_¥S
KWOXSY = KILOoWOX_¥S

KWA_S = KILO*WA_

KWAUXT = KILO* WAUXT
KWPPSY = KILO=WPq_YS

KW_ORC = KILO_WSOP_F

KWAF_O = KILO*WA=RO
KWPOWF = KILO*WPOWER

KWPOWT = KILO*WPOWIK

KWELCA = KILO*WELCID
KWHY£A = KILO_WHYPIP

KWGNAV = KILO*WGNAV

KWIN$_ = KILO*WIN_T
KWCOMM = KILO*WCOMN

KWPPRO = KILO_WP_POV

KWLRD = KILO_WL_
KWLANC = KILO_WL_NCH
KWDPY = KILO*WnQy

KWCONT = KILO_W_ONT
KWPER$ = KILO _ WOER_
KWPAYL = KILO_WPAYL
KWCARG = KILO_WC_R_O
KWPAS_ = KILO_WP&¢S
KWRE_I = KILO_WR_$IO

(rv-3?}-z?s
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, KNFUTP = KILO'_FUTRP
KWOXT_ = KILOeWOXTRP
KWSRTR = KTLO_WSRTRP
KW_ESR = KILO_W_ESRV

KWFUR_" -- KILO*WFURES
KWOXRE = KILO'PWOXRES

KWPOWR = KILO'WPOWRS

KWOIL_ = KILO_WOTLR%
KWACP_ = KILO_ffACR.E_

KWWET = KILO'_WWET
KWLOSR --"KILO'*WLOSS

FROST-KILO_HFROST

KWFULO = KILO'WFULOS
KWOXLO = KILO*WOXLOS

KFUTK?-KILO'_WFUTK_
KOXTK 2=KI L 04¢WOXTK2
KWPOWP = KILO_HPOHFO
KWOTL = KILO4'#OIL
KWnECA = KILO*HnF_CAY
KWFUOX = KILO'*WFUOX
KWFUL = KILO_'ffFUL
KWOXIq = KILO*WOXIO
KWFU? = KILO • wru2(t)

KWOX2 = KILO • WOX_.(1)

KWnR._U = KILO_WO_UL
r,. KwAc. T=KILO'WAC. ,K
• ' KWPRE'I = KILO'_WPREIG

KWINFH - KILO _ WINFU'r

KWIHOX =KILO_WINOXT
KWTHR_ =KILO_WTHRST
KWENG?. =RILO_W_NG_2
KWPOWP =KZLO'_WPOWCD
KWACRE =KILOeW_CRES
W_ITF (6_66)

66 FORMAT (1H1)
CALL O_TE

67 CnNTIHUE
I_(JUMO,EO,I) GO TO _5
WRITE (6_75)

2'5 FOI_MAT (1HOt3?HWEIGHT BREAKDOWN - ORqITAL _TAGE_33X6HPOUNOS_OX
gHK ILOG_AM$)

GO TO 50
W5 WRITE f_?6)
?6 FOPMAT (te_O_31HWEIGHT RREAKOOWN- 800_T FTAGE ,_3_JXE,HPOUNOSt20X

• 9HK ILOGRAM$)
_0 WRITE (r-),_1.90) WSURI_tKWqUPK"

t50 WRITE(_20Q) WWING_KWWING

750 W_ITE (F_13500) WMORZ_KWHOR7
_0 WRITF(6_kOO)WVEOT_KWVERT
650 W_ITE(&_?OO)WFAIR_KWFAIR

750 WRITE (6 _80O)WOOOY_KW#OOY

WRTTE (6_,qoo) HINFUT+ KWINrU

(IV-3'/)-1'_3
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M_TTE(_,lOOO% MTqOXT_KWTNOX
10_0 W_ITF (6,1tO0) WRA_TC _KWBA_T

N_]_TE(6_I_O0| WSEC.RT_KW$_C_
1"_5_ WRITF (_1_00) WTHR_T,KWTHRS

1550 WPITF(6,1600} WTP_tKWTPS
1750 WRTTE(6_1800) WCOVER_KWCOVE
t850 WPITE(6_19001 WIN,_UL_KWINSU
_150 WRITE (6,220 O) WL¢PO,F,WLRO
72_0 W_TTE(6_23OO)NLANC, R pKWL_NC
_350 WPTTE (69_00) NDPLOY_ KNDPLO
?450 W_ITE (6 _50q) NLG_ KNLG
?550 NR_TE(6,_600) WDOCK_KNOOCK

• _750 W_ITF(6_?SOO) NPqOP_KNP°OP
.'. _850 WRITF(6_?900) WENG$_KWENGS

WRITE(6,?RTO) WENG_?_WrNG?_
NC?ZTE(6_ _30q) WFUTR _K_FUTK
W_TE (5 _._00) W_XTK _KNOXTK
WOTTF(6,._klO) HFUT_2_KFUTK2
W¢ITE (6, lk_g# WOXTK2 _KOXTK?
WRITE (6 _500} _,Tq_TK_KNINST

.'*550 W_ZTE(6_3600) WFU_YS_KNFU,C;Y
HRITE (6 __J700) HOX_YS _I(HOX_;Y

; WR]'TE (6 _'_80 t)) WPR_Y_ tKWP_._Y
WRITF(6,k110) WA_P_KHABPR

! WPII"_ (6 _ ,_190) WNACEL _KWNAP.E
W_ITE" (6 _115) WAqFTK _KWAt_FT

" _?_SO W_TE(6,_OOtWnR_tI¢_KNOR_U
;_._: _50 WRITE (6 _k_O0) WAU_T_KW4UXT
-'. WRITE(6tk_TO) N_T_B_KM_TCtB
•_ 4450 W_TF (6,_500) WAERO_KWAE_O

45_0 W_TTE(6_600) HACS_KWAC$
WRITE(6_.800) WA_$TI(_KWAC'ST

,_ _ASO WqITE (6_k900) WP_)t4En_KNPONE
._" _©50 WR_TE(6_5000) WSOPCF_KH_OP.C

WRTTE(G _300} NPO_TK _KNPOWT
:':;i ¢;_50 WRITE (6 __kOO) WPOWCD_KWPOWC
::; 5560 W_ITE (6 __600 ) WHYCAO__HHYCA
: _650 WRITE (6 _5700) WG_4_V_KWGNAV

q_50 WRITE(6_580_) WINST_KW_NS1
58R0 WRITF(6,_90O) WP.OfqM_KMCORM
F550 W_ITE(6_6600)WPPROV_KWPPRO
7_50 WRITE(6_7._OO) WORY_KNDRV

WRTTF(6_TkOO) WCONT_KWCONT
7q50 WC)ITE(&y?SOO} WPER_;sKI4PERS

7750 WR_TE(6_?800) WPAVL sKNOAYL

_, 7851 WRITE (6,7900) WPA$S_ KWPA_S
_- WRITE (6_7_0) WCAI_GO_ _WCARG
!_, 8350 WRITE (6 _8_00l _RESTO _KNRESI

W_ITF(6_JSOO| N_Jk_PP_KWGASP
P550 WRITE(6_6OO)NFUTRP_KNFUTP

: W_ITE(6_8?OO) WOYTNP_KNOXTR
"_ _8_0 MP_TF (6,_,gOOINS_TRP_KWSR,_R _,
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, 89,_0 WRITF(6y_OOOIWRF_RV_KWRE_R
':.'. 9059 WRITF(6_,9190)WFURESpKWFUP_

WRITE (6,q200) WOXRESp'(WOXRE
WRITE(6,q300) IIPOW_S,KWPOWR
WRITF. (6,¢}40fl) _OILRS,KWOILR

WRITF (6 _9_00) WACRES,KWACRE

9650 WRITF(6_qToo)WWET_KWWET

9750 W_'ITF(St9800)WLO_._,KWLO._S
WRITE'(6_9898) HFRO_T_FRO._T

9_50 WRITF(6,_gOO) WFULOSyt(W_ULO4.
995q WRITF(5,10000)WOYLOS,KWOXLO

10050 WRITE (6,10100) WPf)WFO_KWPOWF
._
".: 101_0 W_ITF(&_IO?00) WACSFn_KWAP,_P"

:. WRITE (&,10400) WOIL_K_T'_
;, WRITE(6_IOWIO) WAq;U_kWA_rU

_-;, WRITE (&,tO60fl' W[___A Y, KWr_FCJ
10650 WRITF (&, %07_0 ) WFUOX _KWFUOX

¢.'

•_. 10750 WRITE (_10800) W,-'I#L_KWF_L
._..: W_ITF (6,11_C0} WOXiO_ =CWOXID
.:. W_ITE (6,I1500) _FUZ (1) _KWFU_
_' WRTTF (6_I1600) _OX_ (1), KWOX_
'\' WRTTr (6_11900) WTO_:'WTO
_, WRITE (6,17300 ; WP_EIG,KWPREI

}i W_ITE(5,1?500} wr;Rf_SS_KWGROS

"_.,._ IF(JUMC).EO.O) LO TO o,qgQ

• .. KW900 = WBO0 i_ K_L_
•:,_ WRITE(6_t3010) WBOO _ KMBO0
-_ 99qq CtlNTINUE
" RETURN
• 100 FO_MA T (1_0 _2HAE_OOYNAMI C SU_F_CES

,,. 200 FORMAT(1R _H WING + WING MOUNTED CONTROL SURFAr, E._
3 VF(¢. 0 9F_-7_ 0)
' WOO FORMAT(._M _52H VERTICAL SURFACES

'_ VF(}. 0 9F_-7.0 !

L 700 FOPMA'f(IH _5?H FAI_ING,_ySHO.OUDS AND ASSOCIATED STRLK:TURF
',_ _Fq. 0 _F_'7.0

800 FORMAT(1NOtSZHRODY _TRUCTORE
• FtR.O_F2_.O )

900 FOrMaT (tH _50H $TPUCTURAL PUEL COHTATNER_
_F11, O,F'PT. 0)

1000 FORMAT (IH 50H SII_UCTURAL OXIDIZER CONTAINERS
'_11.0,_?1'.0)

1JO0 FORMAT(IN ,52H ¢_A_IC BODY STRUCTURE
VF�. 0 9F_7o 9|

• 1300 FORMAT{IN 952H SECONOARY RTRUCTURE
vFq. 0 t F27. Q}

1_00 FO_NAT(llq _52H THRUST STRUCTIIRE
_F�. O_F27. O)

1600 FORHAT(1HPt52MIN_tJCEO ENVIRONMENTAL PROTECTION
' _ _FtR. 0_27,0 )

(IV-37)-175
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1_00 FOPHAT(1H ,5_H COVFR PANEL_,N_N-_TRUCTURAL
_Fq,_F27.O}

[GO9 FOPHAT(1H tS_H VEHICLE INSLL_TION

2?00 FORHAT(1HO_52HLAUNCHeRECOVERY AND DOCKING
• F]R+O_F27,9 )

?_00 FO_HAT(1H tS_H LAUNCH G_R
_FO.0,F27,O)

_00 FOPHAT(IH +5?H nFOLOYAOLE AEROOYN_H_C _E¥_CES
_FO,0_F27oO)

_00 FnPHAT(_H _5?H ALIGHTING GEAR
vFq. O_F27.0}

_600 FORHAT(iH _52H OOCKING STRUCTURE
_Fq.O_F2T.O)

?800 FOPHAT(IHO_?HPROPUI-_ICN
_F18oO_F?7,0 )

?RTO FOPHAT(!H _5_H _ECONOARY ENGINES _NO ACCESSORIES
_Pq,O_F27oO)

_qoo FORMAT(IH _5_H ENGINES ANO ACCESSORIES

7100 _OPHAT(tH _5_H NACELLES_POOS_PYLONS_UPPORTS
_FO.O_F2?oO}

3_00 FORH_T(1H _52H FUEL CONTAINERS BNB SUPPORTS (NON-STRUCTURAL)
_FO°O_F27.O) '

3_00 FO_HAT(1H s52H _Y_DITER CONTAINERS ANO _UPPORTS(N-N-STRUCTURAL)

_klO FORHAT(1H _5?H SECONDARY FUEL TANEAGE _ND SYSTEH_

3420 FCP_TflH ,52H _ECONOARY OX_O]ZER TANKAGE AND SvSTEHS

3500 _OR_A_(1H sS?H PROPELLANT INSULATION

7600 FORHAT(tH ,5_H FUEL _YSTEH " NAIN
_F9.0_F27°O}

_700 _ORHAT(IH _5_H OX_O_TE_ _YSTEN - RAiN
_Fq. OtFZT.O}

3_Ofl FflPHAT(tH ,5_H PU_E SYSTEN_

_ttO FORMAT(IN _5?q AIRSREATHING ENGINES AKO INSTALLATION
_FR.O,F27.0)

_115 FOPMAT{1H tS?H ATRBREATHTNG PPOP__S!ON TANKAGE AND SYSTEMS
_Fq.O_F27.0)

4300 FORNAT(tHO+5_NORTFNTATION_SEPARATZON AND ULLAGE CONTROL
• F18.O_F?7.0 }

4_00 FOPHATitH _H SEPARATION _Y_TENS
_Fq.O_F27.9)

4470 FO_HAT(JH +S_H STARILITY ANO CONTROL, ENGINE GIM_AL

4509 FOPMAT(ZH ,5?H AEROOYNAN_C _ONTROLS
_FO.0_F27.O)

kEOO FORNAT(1H ,SPH SPATIA_ ATTITUOE CONTROL SYSTEN
_FO.O_F27.O}

(W-37)-lT6
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_800 FORHPT(IH _5_H CONTROL PR_PC_LLANT TANYAGE AND SYSTENS
_FO. Ot F'_-7. O)

4900 FOQNAT(1NO_SZHF'RIME POWEP SOURCE AND OI._TRIBUTION
_FtSoO,C2T.O )

5000 FO_HAT(IH p52H POWER SnURCE UNITS
"_9.09 c'77. O)

5300 _ORHAT(1H _52H POWr:P SOURCE TANKAGE AND SYSTEHS
vFq. 0 t I:'77. O)

5400 FO@HAT(1HO_52HPNWER CONV_mSION ANP. 9!_TRI_UTIOf:
_F18.0,_?7.0 )

5600 FO_HAT(1N _52H HYr_RAULIC/PNEUMATIC

_700 FO_,HAT(JNO_2HGUIOANCF AND NAVIGATION
=F18.0_77.0 )

5800 _ORHAT (1NO t 52H 7NSTRUNFNT ATION
"F18, O,P?'r. 0 )

5900 FORMAT (1140_I;2HCONMUNTCATZON
_F18.0,_77. O )

6600 FO_HAT(1NO_HPE'_SONNEL PPOV_S_')NS
=F18.0,=77.0 )

7300 FORNAT(1HO_,_HURY _;TRUCTURE

7400 FORHAT(tHO_5?HOE__IGN RESERPE (CONTINGENCY) ....
_'F18.0 _,':'27 ° 0 )

7_00 FOPPIA T ( 1140_52HP_RS('}NNFI.
• F18.0_F?7°O)

7800 I:'ORHAT ( 1140_52HPAYLOAO
OF18.0,c'_7,0 }

7860 FORHAT(1H _57H HIS_ION EQUiPMENT/PAYLOaD
VFO, O_ F?7, O)

7900 FORHAT(1N _52H CARGO OR UPPER STAGE
VFO. 0 _r?7. O)

8400 FOVNAT(1140;_2HRESIOUk,. PROPELLANT ANO SERVICE ITEMS
• F18,. 0,_77.0 )

8500 FORNAT(JH t52H TANK PRESSU_IT.ATION AND PURGE GASES
VF':J. U _F_,7. O)

8600 FO_H_T(1H _52q TRAPPED FUEL
_FO. O, F_'7. O)

8700 FOrMAT(IN ,5_H TRAPPED OXID_ZF__
_Fg.O _F_7.O}

_go0 FORMAT(IN _?H SERVICE ITEHS RE._IOUALS
vFO. 0 _F')7. O)

qo00 FORHAT(1MO_52HRESERVE PROPELLANT ANO 5ERVTCF ITEHS
v¢lS.0,F27,0 |

qto0 FOrMAT(IN _52H FUFL-NA_N PROPUL,_ION
_F9.0_F?7.O}

9200 FORNAT(XN _52H OX]'O]'ZER-NATN PROPULSIOA
_FqoOvF_7.O)

9300 FORNAT(II_. _S?H PON_RSOORCF. oROPF_LLANTS !
vFO. 0_ F'?7. O) _' _'

cJ400 FORNAT(1N _ZN LURRICANTS
vFq" O, _'97. 0 ) |

(zv-3'7)-z'7'7 t
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9500 _ODMAT(1H ,S?H ITTTTUDE CONTROL PROPELLANTS
_9.01F27,0)

QTO0 FOPHAT(1HO_5_HOPCRITING W_IGHT _MPTY
_ 7XylH(_FIO, O_I_)_ITX_IH(_FIOoO_IH) )

qRO0 FOPHAT(1HOtS?HIN-FLTGHT LOSSES

q898 FPRM_T(1H _57H TCE ANO FROST
_FO.0tF27,0)

gqO0 FO_MAT(1H 957H FUEL VENTED

10000 FORHAT(1H tS?H OXIDIZER VENTED
*_q. OyF_7.0)

10100 FOPMAT(tH _?H POWER _OU_CE _ROPFLLANT_
_Fg.0_F27.01

10_00 FORMAT(1H ,57H ATTITUDE CONTROL PROPFLLANT_
_Fq. OoF27.O)

10_00 FORMAT(1H _57H LUq_TC_NTS AND OTHER SERVICE ITEMS
_F_.O_F27,0}

_0_t0 FORHAT(1H _5_H FLYRACK FUEL
_Fg°O_F27.0)

10600 FORMAT(1HO,6?HTH_UST _E_AY PROPrLL_NTS
_F18.0_F?7,O )

10700 PORMATKIHO_5?HPPOPELLAN_S __..__-

10800 FO_HAT(1H _62H FUEL _ MAIN

_FO,O_F27,0) 3tth00 FOPMAT(tH _57H OXIOITEP - MAIN
_Fq,O_F_7°O)

11500 FORMAT(1H _2H FUEL - _ECONDA_Y
_Fq.O_F?7,0)

11600 FOPM_T(1H _52H OXIDIZER - SECONDARY
_FO.0_F27,0)

11q00 _O_HAT(1HO_5?HHA_ AT FU_L THRUST
ePlS,0_F_7,0 )

12_00 FORMAT(1HO_5?HPmE-TGNTTION LOSSES
_F18.0_F_7.0 )

I_500 FO_HAT(1HO_5?HHAXINUM GROS_ WEIGHT

_ 7X_IH(_FtO,O_1H}_JSX_tH(_FtO,O_IH) ) /
13010 FORMAT(1HO_5OHCRO_ NEIGHT OF ONE BOOSTER

2XF18.0_F_7.01
17500 FOPMAT(1H _SPN HOR_7ONTAL SURFACES

Fg,0_F?7°O| •
FNO ''

0
([v-s?).-z?s
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"_ Appendix IV-38 Subroutine PRINTV
3"

(_:- SURROUT_H_ PR_NTV

C
C _INTV - PRINT _OLUHF_
C

REAL KTLO_KVSTRUtKVCA_G_KVLG_A_KVP_OP_KVFUTK_KVOXTKtKVTNRT_KVOTHE
I_KVBOOYtRVFLIT_KVCXT_,KVCREWyTSP_K_LF_MopNCPEWtL_ODY_NPaSS

REAL NENGS

COMMONICINPUT/
iANEN_ _ANTANK _A_OATO _ASHEcP _C(_O0) ,CBBODY pCFUEL(6)t
_CHRODY tCL_OqY yC_nnOY _C_FAIP _CSFUTK _CSHORZ tCSOXTK
3C_DLAN ,CSVERT _CSWTNG _CTH_T _CTHST2 _OEF(5) _FXHOVS ,
_TSP(6) _TTPS _K(_O) _KTN _LF _MR(6) _NCREH
5NFNGF _NL_RTO _NPA_S _NWL _DCHAM _Q _RHOFU
6RHOFLI_ _RHOX _RH_X2 _SBOflY _TOL _TOVERC _TPRATO t
7TYT_IL _VBOO¥ _WGOO¢St

COMMON/VOLCAL/BBO_Y_P_OOT _CSPAN _CTIP _GAL _G_PAN
• 2HgOOY _LflOflY _RTOO _SFAI_ _UTK _SHORZ t_OXTK t

_°LAN _STPS(I) _SVERT _SWING _SXPOS _TOEL _TROOT
_TTOT _TTOT_ _TTnT_L _VBO_YA _VBOOYt _VBOBY2 tVCARGO

?

-_ 5VC_EN _VFUTK _VPUTK_ _V_NSTK _VLGRAY _VOTHE_ _VOXTK
,_. _nXTY? _VPPOP _VST_UC

COMMON/VTCALC/ ABFSYS _HA_TK _HABFU _HARPR _HACPES
.¢ IWACS tWAC_FO _WAC_IK _HAFRq _HAUXT tHRA_IC _W_OOY
'; _WqPUMP tWCARGO _WCOMH tHCONT _WCOVFR ,WOECAY _WDI_TI

F: 3WqIST* ,WOOC_ ,WDPLOY •HOGANS ,WORY ,WELCAO ,WEMPTY ,-.; _ kWENGMT tWFN_S _WENGS2 _W_AIo _WFCONT ,WFOCAY _HFROST t

5WFU2(_) •WFUEL(6),WFUL •WFULOS ,WFUNCT _WFUOX _WFURES

;-) 6WrU_Y _ _WFUTK _WFUTK_ t WFIITOT _WFUTPP _WGAqPR _WGNAV t
7HHOR7 tHHYCAB _WZNFUT ,W_NOXT _WINSTK ,WZN_T tW_NSUL t

,_ 8WJET (6) tHLANCH tHLG _WLORS _WLRO _HNACEL _HOOCAY t
,_ 9W_IL _WOIL_S ,WORSUL _WOVERS _WOX(F) ,WOX?(_) _WOXID

,_ IWOWLO_ ,WOX_S ,WOX_YS •WOXT_ _WOXTK? ,WOXTOT _WOXTRP

"i!i ?WO _WP_S _WPAYL _WPERS _WPOHCD _WPOWEP _W=OWFO
- 3WooWP_ _HPOWTK _WPP_OV tWPPEIG _WPROP tWPR_Y_ _WREFUL ,
, WWRFSID •WRESRV ,WSFAL •WSECST ,WSORCE ,WSRTRP tHSTAP

,f 5W_URF _HTARC ,WTHPST •HTO _HTPS ,WVE_T _WWAIT(IO)t
:: 6WWET iNNING _WZROFU

q KILO = ,I783
KVSTRU =KILO *VSTRUC

KVC_FW=KIL 0 *VCREW
KVOXT?=KILO_VOXTKP
KVFUT _=KI L O_VFUTK2
KVCAR_ =KTLO *VCARGO
KVLG_ =KILO _VLGBAY

KVPROP =KILO *V_ROP
; KVFUTK =KILO eVFUTK
t KVOXTK =RILO _VOXTK
"i KV_N_T = VINSTK_KILO
_F KVOTHE =KIL_ _VOTHER
'_ KVRODY =KILO _POgY

,_.x W_ITF (F_)
• o;

,i
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_ALL DATF
WQITE (6,10)

: W_ITF(6_ tO0) _ST_I_ _KV_TRU
WQITE(6_?O0) VCP_c'WtKVCPFW
WRITE (_,_.XO0| VCARGO_KVC_RG

_'ITE (6: 400) @LGBAY tKVLr,BA
_RITE(&_500) V_ROP,pKVPRO o

WPITF. (6_706t VFUTK_, KVFUTK

WRITE (6 _800) VnXTVtKVOXT_
WQITE(G,qOE:) VIN,(;TI(,KVTNST
WR_IT_ (6 ,__.40Ol VFIITK_tKVFUT2

W_'ITE (6_1500l VOXTK?_KVr)XT?

_' l%tO FhRMAT(1HO_,WO_TC)TAL ENTRY VEHIPLE VOLUME F'g.l,_te.lt
qso WP]TE (6_tO00)VOTMEP_KVOTHE

Wr_IT_ (6_111_) VBOD¥ _KV_ODY

C,',L L PROTHR
- PETUON*i

FORMAT (1H1)

: I0 FORMAT( 8H VOLUMES _,_5X_IOH CU FT ,IOH CU N / |
• tO0 F_)RMAT(IMO,kOHRO_Y STI_UPI'URE _FIO,_)
.: ?00 Ff)PMAT(1H _.OHCPEN AND PA_C;ENGE o COMPARTMENTS ?.F'IO,_)
" ._00 FOPHAT(1H _OMCA_,_O COMPARTMENT 2F10,2)

WO_ _'ORMAT(JH _,_OHLANDING GEA:R _4YS ZFIO,2]

,_ _00 CORMAT(tH t4OHP_)PULSION BAY WITHIN BOOY 2F_O,_)

_ ?nO PORMAT(1H _4OHFL)EL CONTAINERS 2F10.2) -_
._ FOr) POPHAT(JH _I_HOXIO_TE_ CONTA_NER_ 2F10,2)
T' 900 I:'OQMAT(tH ,4OHPI_OPELLANT TNSULATION 2FrO,Z)
.:_ ]000 F_RMAT(]H t_.OHOTHFI_ BOOY VnLUME ZFtO,2)
_..: ¶kOO F'rlPMAT(].H _.I'JH_Fn, ONrtAPy P't_EL CONTAINERS 2F10,2}
'_" _.¢,00 FOPMAT(_.N _WOH_CONI_AR'Y OXI_ITER CONTAINERS 2F10,2)

1

:
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,appendix IV*39 Subroutine PROTHR

(... SUOROUTTNF P_OTHP

C
C PROTHR - PRINT ALL OTHER OUINTTTTES
C

REAL IRP_K,LFtHPINCRFH,LBOOY_ND&SS
REAL NENG_

REAL KIlOt KSgODY_ KSHING_ KHOVE_y KSVERT_ KSHORZt KUHHINt
1KUWVER_ KUNHOP_ KUHBOOt KLROOTt KLBOOY_ KRBOOYp KHOOOY_
2 K_XoO_t K_PLAN

REAL KC_PAN_KCROOT
CONMONtPENPUT/

1ANENG_ _ANTAN_ ,ASRATO _ASHEEP _C(300) _CPBODY _C_UEL(6)_
2CHRORY ,PLOO_Y _C_BOOY _CSFA_R _C_FUTK _CSHORZ ,CSCXTK t
3CSPLAN ,CSVERT ,CSWTNG _CTHRST _CTHST? _OEF(S} _FXHOVS
_Z_P(6) t_TPS tKIXO) ,KIN ,LF ,MR(6) tNCREH t

-: RNENGS _NLIST_ _NPASS _NHL _PCHAH tQ _RHOFU
.' 6RHOFU? _PHOX _HOX2 _SRO_Y _TOL _TOVERC _TPRATO t
" 7TYTAIL _VROOY _HGPOS$

.._ CONHONIVOLCALIBROOY_C_OOT _CSPAN _CTIP _GAL _G_PAN
-; 2HROOY fLOOZY _PTOfl _SFAIO _SFUTK _SHOR7 _SOXTK

3SPLAH t_TPS(_) ,SVEOT ,SH_N_ _SXPO_ ,TOEL ,TROOT
'_ _TTOT _TTOT? _TTOTAL _V_OnYA _VRO_Y_ _V;OOY_ _VCARGO
4 5VCREH _VFUTK _VFUTK_ _VINSTK _VLGnAY _VOTHER _VOXTK
_' 6V_XTK? tVPROP _VST_UC

. _, (':-i_. CONHONIHTC_LC/ ABF_YS tHARFTK tHABFU ,HA_OR ,HACRES ,
,.._ \_. tHACS _HAC_O _HAR_TK _HAE_O _HAUXT _HB_IC _NBOOY

_HRPU_P _NCARGO _HCOHH _HCONT _HCOVER ,_OECAY ,HD_$Tt
.-; 3HOTST? tNOOCK _OPLOY _HDRAN_ H_RY HELCAO _ENPTY
_ _HENGHT tNENGS _HENG_ _HFAI_ _HFCONT _FDCAY tHF_OST t

._ 5HFU_(*I _HFUFLI6)_HFUL _HFULO_ tHFUNPT _HFUOX _HFURES

_ 6HFUSYS _HFUTK tHFUTK2 _H_UT_T _NFUTPP tHGASPR tHGNAV
•_-_ 7HHO_7 tHHYCAO _HINFUT tH_NOXT ,HIN_TK _H_NST tHIN,IlL t
"3] 8HJET(6) tHLANCH tHLG _NLOS_ _HLRD _HNACEL _NODCAY

" 9HO_L _HOILR_ _HORSUL _HOVERS _OX(6) _NOX2(3) _HOXID
,_ IHOXLOS tHOXRE_ tHOXSYS tHOXTK _HOXTK2 tHOXTOT tHOXTRP
' ?WP tWPAS_ tWPAYL _WPER_ _HPOW_O tWPOHER tWPOHFO t

., 3WPOWRR _WOOMTK tWPPPOV _qP_Etg _WPROP tWPRSYS tHREFUL
kHRFSI_ tWRFSRV ,NSEAL _WSECST _HSOR_E ,WSRTRP tWSTAB
SW_URF tWTAflC _WTH_ST tWTO tHTP$ ,HVERT _WWA_T(IO)t
6WHET filMING tWZPOFU

UWW_NG = 1,
UHVERT=O. 0
UW_OPT=O. 0
ICKS_qYeNE.O,O) UWBO_Y=fWPAS_C_SECSTeHINFUT_HINOXTI/S_OOY
Z_($WING .NE. 0.) UWUING = _MING I SWING

, I¢ (_VERT.NE.0.) UWVFRT = NVERT / _VERT
IF (S_ORZ.NE.0.) UHHO_Z = WHORZ / SHORZ

.. KILO = .0q_q
_; $FUTKK = KILO _ SFUT_
, $_XTKK : KZLO _ _OXTK

'_ ' KSROOY = $900Y eKILO

.!
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KSWING = SWING *KILO )

_: KSXPOS=KILO*SXPO_

KSPLAN =KILO*SPLAN
KSVEPT = SVERT *KILO
KSHORZ = SHORZ *KILO

KILO=4,882W
KUWWIN = KILO* UWWTNG
KUWVER = KILO* UWVE_T
KUWHOR = KILO* UWHORZ
KUWBO0 = KILO* UWmOOY
KWOV_R = WOVERS*KILO

KILO = .ogsq*_,5

KBBOnY = KILO*BRODY
KLROOT=KILO*CROOT

KLRODY = KILO*LROnY
KCSPAN=_PAN*KILO

KCQOOT=_OOT*KILO
KHRODY = KILO*H_ODY

WRTT_ (6,40)
50 WRITE (6 _100)

150 WRITF(6_?O0) SBOqY 9KSRODY
WPITE(6_6_O} SFUTK_$FUTKK

WRIT_(6_625) SOXTK_SOXTKK
6_0 WRTTF(6_700)

WRITE(6_gQ9) _WIN_KSWING

WRITF(6t_O00) SXPOS_KSXPOS
WRIT_ (61 qo0_) SPLINDK_PL AN _J

q_o WRITE (6 _1000) SVE_T _KSVE_T
]050 WRITE(6_llOO)_HO_7 _KSHORZ
1750 WPITE(691309)
1_50 WRIT_(6y140_}UWWTNGyKUWWIN
1_50 W_ITE(6_tSOD)UWV_RTtKUWVE_
1550 WRITF(B,I600)UWHqPZ_KUWHOR
1650 IF(WINFUT,EQ,O,,ANO®WINOXT,EQ,O,)WRITE (611700) UWnOOYt KUWBOO

850 WRITr(6_910) WOVCR$ tKWOVER
3?50 W_ITE (6,77001

WRITE (6 _500)
WRITE (6 _000) C_AN_ KCSPAN
W_IT_(6_*O0) CROOT_KCROOT
WRTTE(6_IO0) TOVFRC
WRITE (6,7600)

_270 WRITE(6,_2OO#LBOOY_KLBODY
WRITE(6_300) PBODY_KBBOOY
WRIT_(6_kO_) HROO¥_KNBOOY
RETURN

40 FORMAT (/## 15XltHOE$IGN DATA )
100 FO_MAT(tMO_tSHWETT_O AREAS 29X_IOH SO. FT, _tON SQoM.

*)
20_ P_OMAT(1HO_OH GROS_.ROOY (_RODY) 2F10°2)

620 FORMAT (tH ,18HFUFL TANKS (_FUT_)_ 22X_ 2F10°2)
6?5 FORNAT (iN _?SHOXIOIZER TANKS (SOXT_)_ 18X_ 2F10,2)

790 _OPNAT(tHO_t2HPLAN AREA_ 29X,lON SO° FT° ,tON _Q,M, ) (_,

(IV-39)-.182
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+- 9qq FORMAT(IN _kOH THEORETICAL H[NG AREA (SWING) _FIO._)
910 FORNAT(1H tkOH HZNG LOADING _2F10._)

1500 FORHAT(1M _40H VEPTICAL SURFACES 2F10.2 )
1100 FORHAT(1H _OH HOR_ZONTIL _URFACE5 ESCORT) 2F10,2 )

1300 FO_NAT(1MO_12HUNZT HEIGHTS ?8<t10H L_/_Q. FT. _IOH KGI_Q°M° )
1_00 FOPMAT(1MOp_OH NZNG 2F10._ )
1000 FORMAT(1H _kOH VERTICAL SU_F_CE$ (_VEPT) 2F10.? )
1600 FOPMAT(1N _kOH HOPZZONTAL SURFACES 2F10.? )
1700 _ORN_T(1M 9_OH 80OY $TRUCTUR_ (RASZC) 2F10._ )

_OOP _OR_AT(_H _40H STRUCTURAL RP_N ?F10,2)
2100 FORHAT(1M _kOH ROOT CHORD LE_GTN 2F10.2)

2_00 FOPHAT(1M t40H LENGTH (LBOOY) ?FIO._)
?300 F_RHAT(1H t40H HTOTH (ORODY) PFIOo2)
?_ FORMAT(IN ._OH HEIGHT (HROOY) _F10°2)

250fl _ORHAT(1H _kOH HTNG )
?EO0 FO_M_T(1H _H _OOY )
7700 FORRAT(JHO_16HDZNENSZONAL DATA_TX_IOH FFET _IOH NETF_ )

3000 FORNAT(1H _40H EXPOSED MZNG _REA ($XPO$) _F10,2)
3100 FORMAT(JN _OH THICKNESS _AT_O ?FIO.Z)

9000 FORNAT(1M _IH _LANFORM t TNCL. ELEVON_ (SPLAN)

(IV-39)-183
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Append_ IV-40 Subroutine PRWTSM

(_ SUBROUTINE PRMTSH
C e_e PRNTSN oe_
C
C PRHTSM - PRINT ffEZGHT SUMMAEY
C

REAL ISPtK tkF, Hl__NCREH_LBOBY_NPAS$
REAL NENe$
REAL KHABFU
REAL ROELTV
REAL KHJET(E) pRMFUEL(EI_KHDX(6)

• _RHPRIG_KNGRO$
REAL KILO_KHHAIT
DIMENSION KOEL?V(6)
OIHENSION OELT_V(6)
OIMENSTOW OF(El*
DZNEN$ION KHHAZT(lO)
COMMON I JUMPY / JUHPt HOI6_ NEO0
COHMON/Ct.PUT/

LANENGS tANTANR ,ASRATO _ASNEEP _C(3001 _COOOOY ,CFUEL(E)_
2CHBOOY ;CLBOOT tCSBOOY _CSFAZR ,CSFUTK tCSHORZ ,C$OXTK 9
3C_PLAN _$VER¥ tCSNING _CTHR_T ,CTHST2 _OEF(_) pFXHOVS
4I$P(6) (ITPS _K(30) _KIN _LF _MR(6) _NCREH 9
5NENG$ fNLZSTO _NPAS$ _HML _PCHAN _QHX tRHOFU •
ERHOFU_ ;RHOX _RHOX2 _$_OOY •TOL •TOVERC •TPRATO 9
7TYTAZL lVOOOY _GROSS

"-_._ COMHON/VOLCALIBBOOY,C_OOT _C_PAN ,CTIP ,GAL ,GSPAN ,
2HOOOY _LOOOY _RTO0 _SFAIR _$FUTK •$HORZ _$OXTK ,
3SPLAN ¢STPS($) _SVERT _SMING •$XPOS ,TOEL •TROOT •
_TTOT iTTOT2 _TTOTAL _VOOOYA tVOOOY/ ,VBOOY2 •VCARGO
5VCRE_ _VFUTK _VFUTK2 bVIN_TK •VLGBAY ,VOTHE_ _VOXTK
6VOXTK2 ;VPROP •VSTRUC

COMMON/H_CALC/ AOF_YS _NAOFTK _NAOFU •MABPR •MACRE$
LHACS _HACSF_ _NACSTK )HAERO •NAUXT _MBA$IC •MOODY
2HOPUMP _HCARGO _HCOHH _NCOHT _HCOVFR _NO_CAY •HO_ST1
3HOIST? _HOOCK _HOPLOY _NORANS ,NORY _HELCAO •HEHPTY
kHENGMT _HENG$ ,HANGS2 _HFAIR _HFCO_T ,MFOCAY •HFROST
SNFU2(3) (MFUEL_6)_NFUL _MFULO$ _NFUNCT •NFUOX •MFURE$
6HFUSYS (MFUTK _HFUTK2 _MFUTOT tHFUTPP •MGASPR •MGNAV •
7HHORZ ;NHYCAO •HINFUT _HIMOXT _HINSTK _NINST _M_NSUL
8NJET(E) _MLANCM _HLG _NI,.055 _MLRO •HNACEL _HOOCA¥ •
9MOIL _HOZLR_ •KO_SUL _MOVERff _OX(E) _0X2(3) _HOXIO
iMOXLO$ _HOXRE_ •HOX_YS _HOXTK •MOXTK2 •HOXTOT _MOXTRP •
2MP _HPAS$ "•HRAYL _MP_RS tMPOHCO •MPOMER •NPOMFO •
3"oOHRS _POHTR •HPPROV _MP_(_S •ffPROP _MPRSYS tM_EFUL
4_ESIO fHRESR_ _NSEAL _MSE_ST _HSORCE •MSRTRP ,MSTA9 •
SMSURF _HTAOC tHTHRST _MTO •MTP$ •MVERT •M_AIT(|O) t
EMMET _MMING _NZROFU

CONMONFEMSINORBIT_NETURN•MEMTRY_MLANO
_ORB_T = O,
NLANO • |, 'iI

C NET RN- o.

6V-,40)-Z85 ]
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'_..... KILO = O,AS3S924
a"

KI= 6
IF(WFREIG,NE, 0,) WPREIG=-NPt_EIG

5 O0 Ill! = 1, K!
IF(SFUEL(I),EQ, OoOt CFUED(I):I,
OFII) = (I-CFUEL(II) I CPULrL(II
IF(IIJET(T) ,NE,O o) IlJET(T_=-HJET(I)
TF ( IlF UEL ( ] ) • NE• 0, ) IF UEL( T ) :- MFUEL( I )
IF(WOX(I) ,ME, O, )MOY(I):-HOX(I)
KWJET (I) --NJET ( I ) "KILL0

i: KHFUEL (I) =KrLO • MFUI[L( I )
::- KHO_ (I) -KILO_HO X(It
_ DELTAV (Z) =3?e 17k_ ISP (I) e_LOG (HR (I))

KOEt TV( I ) =OEL TAV( I_ 13, 281
_-: Ill CONTZNUE
;. KWPRTG=KTLO_NppEIG
_. KWGRC$=KILO_tIGROS5
" DO lO I:1_10
: 1B KNWAIT(I) = KZLO• tfWAIT(I)
": DO 20 J = 1_6

IF(RR(J) ,ME, 1,) _PO TO _S
20 CONIINUE

GO TO 50
25 CONIINUE

WPIIF (6_66_)
: CALE DATE
_' NPITF (6 _66S)
:' W_ITE (6p666)(Z,NR(I)_OF_II,ISPOI)_OELTAVfI!_KOELTVCZ)_ I=I.6)
" SO WPI_E (6,100)

WRI_[ (6,240)
150 HPITE(6_200) WGROS_KNGRO$

' NRI?E (6,20S) MPPEIG _t_HPRIO
NPITE(6_207) MWAITIt)_KW;IAIT(I)

leg WPITE (6_210) WFUEL_I) tKHPUEL (1)
WR'IE (6, 220! WOX (I)gKWOX (2)
WRZ1[(6_230) HJET(£)_KWJET(1)
HPlTE(6_O0) MWAIT(2)_KWIIAIT(2)
_EN_PPY = HHAIT(G)
JUMP = JUMP • 1
GO "PO (260_280)_ J_MP

?60 _PZTE (6,2_0) HFUEL'03)_ RHFUEL(,_)
_IXE 06_220) WOX(8)_ KNOX03)
_PIIE (6_238) HJFT 011 .KMJffT(J)
MRITE (6_411) MMAT_(4), RHMAIT(4)
_ORgIT = HMAIT(4)
HRIIE (6_730) HJET(41 _KMJST(4)
HI_I'IIE (6_SgO) MWAIT(S)_ RHHAIT($)
METORN = HIIA]T(_)
HI_ITE (6t210) MFUEL_IS)t RNFUELOS)
_RIIE (6_220) HOX(S)_ KHOX(S)
HPlIE (6,230) _JET 069 _KMJET (S) _
NPlT[ (6_S67) HHAIT(6)o RtlMAIT(6)
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JUHP = JglqP- f
ZF(JUHP.EQ;O )' GO TO 765

2_0 WRITE (6(210) WFUEL(3) t KWFU(L(3)
HR_T((6_220) gOX(3), KHOX(3)
MRZTE(69tr37) H3ETC3) _KMJET|3)
MRZTE (641000) HWAZT(k)_ KMMA_T(4|
M_TURN = MMAIT_)
MRITE (641n05) MJET(k)_ KHOET(k)
MRITE (6f500) NMAIT(S) _ KWt4AIT(_)
MRIT£(6_01O) gJET(SttKMJET(5)
HRZTE (6(1015)lfNAIT(6)t KMWAIT(6)
JUMP= JUHI_- 1

765 KHABFU = MABFU • KILO
NAflFU = " HABFU
KMABFU = - KMAgFU
NR_TE (6(275) WASFU_ KMABFU
MAZT = ffIIAZT(_)
MLAND =HJZT
MABFU = - MAOFU
MATT2 =KWMAZT (T-)

_, MRITE (_(800) WAIT_ MAIT2
IF(MPREI_. HE, 0 ;) HPREIGm-MPRETG

r 00 120 XSt_KI
•_, ZF(MJET(|t,,NEeO.) MJET(X)=-MJET(T)
': / IF (MFU_LI I) .NEJO, ) MFUEL (I)_-MFU_L (I)
: (,, IF(WOX(I$. HE. 0 ;) WOX(I) "-HO_ (I)
,._ 120 CONTZ NUE
•, IF(MJET(8).EQ.NtOSS) MJET(6) =0.
_. CALL PR_TEQ
_: RETURN
•_. 100 FORMAT(/f lSN frEIGHT SUMMARY _28X_10H POUNDS tlOHK_LOGRAMS )
; 200 FORNAT(1RO_kOHffAX_MUH GROSS MEIr;,HT (HGRO$S) ?FrO.O)
_" 205 FORMAT(I_O_kOH PRE-ZGNITTON LOSSES 2F10.|)

207 FORMAT(IIIOtkOHMAS_ AT IGNITION 2FlOeO)
210 FORHAT(1NO _40H FUEL 2F10,0)
220 FORMAT(IN _kOH OXIDIZER 2F10.0)
275 FORMAT (l_HOt_tOfl FLY_ACK FUEL 2F10o0)
230 FORNAT(tU _OH J(TTISON 2F10.|)
23_ FORMAT (/'H e_OH PAYLOAO AOOEO/REHOVEO 2F10.0)
2kO FORMA T(lflO _2H )
300 FORMAT(llIO_kOHI._NO OF PRE-FL_GHT PtlASE (MTO) 2FIOe|)
40t FORMAT (_HO_kOMMEIGHT ZN ORO_T (NOflB_T) 2F10.0)
SO0 FORMA T(1NO _kOHRETURN CONDITION (METURN) 2F20.01
567 FORMAT(lgOtk_H_NTRY MEIGHT (tiENTR_) 2F10,01
664 FOI_MAT (1PH1)
665 FORMAT(6_J_31HTHEORETTCA! _ELOCITY ZNCREI4_NT / St.X

• tkHO/F RATIO ISP_SX_eH FEET/SECOND NETE_S/SECONO )
666 FORNAT(llIIO_31NIqASS RATIO OtOR_NG FLIGHT PI4ASE tT2_lll_FlOekt

: • FtSo 4t3YF6o _2XF10 o I _5XFI|. 11
800 FORMAT(tNO_4|HtANOZNN; METGI4T (ML_NO) _FIO.O )

(,_ 1000 FORMAT (_HOokONZN_TIAL SEP_RATIOR ZFtO.O)- . 1005 FORMAT fin tkOR THRUST OECAY ANO RESZOI)liLS 2F20.0)

{IV-40)-.187
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:_ |9|0 FORRJT (1H t40H #fETTISON AND EXPENBAOLE$ 2F10.0}

;_, 1015 FORNJT (1HOpkOHINZI_ZAL FtYBACK 2F10,01
END

/
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_ Appendix IV-.41 Subroutine PRITEC

!. _ SURROUTINE" PRI _'EQ
C _ PRITEQ _
C
C

REAL I.';P4K, LF, IqR, NCREH_ L 800Y • NP A_
REAL NE:NWS
COHHON _EC,T•l*RtT$(l_,V(8_),QX(73,15) 9M(gO),Z(.4.ZO)_EC(3),CV(_)

1 VO(38.klPtHQ(13_51,XH1(1,1|_A1(Lpl),Cl(l_ltl),XM?{2S,S),A2(I?p5)_
2 (_(25pt2_5),XN3(2Sg_),A3(L2•S)_C3(25,12_S),XN_O,XNAl(1,1)•
3 XNA?(2,S),XNA3(2,5),XNPI[2|tP?;T_25),TMOT(25,2)tTHOSf2Sp2|_$t4(50),
k "HOg(25_'2)tPTT25_)_POT(25,kt,XNPT(k)_$V(50 _.,SQ(kOt_),SF|k01,
S PS(15)

COHMON/C['NPUT I
1AHENGS CANTANR , ASRATO _ ASHEEP ,C (301)_l ,CBBODY ,CFUEL (6_,
2CHBOOY _ CLOOO_v , C$90DY r)CSFATR , CSFUTK _CSHORZ ,CSOXTK ,
3CSPLAN 4[CSVERI' 9CSH_NG _CTHRST ,CTHST_ ,OEF(5) _FXHOVS ,

• _15P(6) _'ZTPS _K(_O) _KZN ,LF ,HR(6) tNCREH ,
SNENGS vrNLZST(_ ",NPA_;S rpNHL , PCHAIq ,Q _RHOFU ,
6RHOFU? _RHOX _ RHOX2 $ $ROOY _TOL , TOVERC , TPRATO

_, 7TYTAIL CVOOt:)Y , 14GROSS
-_ COMHON/V@I.CAL/OBODY,CROOT _CSPAN , _T]_P _GAL ,(;SPAN ,
: 2H_OOY _'L 80DY _RTOO _ _;FJlZ:_ , SFUTK _SHORZ _SOXTK •
_ 3$PL AN _ _TPS (J_) _SVERT _ SH]_NG , _XPO$ ,TOEL ,TROOT ,

,_ /_TTOT _'TTOT2 _TTOTAL _ VBOgYA _VRODY1 , VBOgY2 ,VCARGO ,

(_ _ 5¥CREM ;VFUTK _,VFUTK2 ; VZNSTK , VLGgA¥ , VOTH(R ,VOXTK ,
• .,_ ,:. •. 6VOXTK ? 4_VPROP , VSTRUC
"_ COMMON/M'FCALC/ ABFSY$ _,HABFTK ,HABFU , klABPR _NA_RES ,

IMACS _'HAC_F(_ ',HACSTK _MAE_) _At:_r ,HgAS:_C ,#900_" ,
:', 2HgPUHP _I4CARGO , MCOHN _ )_CONT ,MCOVER ,HDECAY _MOIST1 ,
' 3MOZST2 4MDOCK •WOPLOY _ HORAlq_; ,WORY , klELCAD _HI_HPTY ,)

:_ kMENGPIT _ tfEHG_ _HENGS2 _ tIFA _ , HFCONT , HFI)CA Y 9HFROST ,
';." FHFU2(3) ¢14FUEL f6) _KF'JL _ HF'ULOq_ ) MFUNCT _I_FUOX _tIFUR_.S ,

_ 6MFUSYS _rHFUTK ,HFUTK2 ; HFUTOT _WFUTRP , MGA_;PR _HGN lIV ,
: 7'HHORZ _'HHYCAO , HZNFUT _ HZNOXT , MZNSTK • HZNST _ if ZNSUL ,

OMJET(5) 4;HLANCH ,MLG _ klLOSS ,MLRO ,HNACEL _HOf')CAY ,
9MOIL tte__YL R_7 • HORSUL t HOVER3 _HOX (f:l , WOX_(_) ,HOXIO ,
lklO_.LO$ _ I,IOXRES , HOX_Y$ rpMOXTK , HOXTK2 ,140XTOT ,HOXTRP 9
2MP _'_PAS$ ,tIPAYL _ H_ER_; ,MPOI4CO ,14POMER ,IIPOI4FO
3MPONR$ ¢'MPOk!TK , HI°@ROV _ MPR[ r6 _Hf_ROP _HPRSYS , HREFUL
f)MRESZD _rMRE_;leIt ,HSEAL 4jHSE_CST _HSORC_ _MSRTRP ,MSTAB ,
SHSURF /rMTAOC ', HTHR_T _ HTO 9HTP_; ,14VERT _HHJ_]_T (19)
6MIIET _'HHING , HZROFU

°_00 _IRIT/(5,1'1S0)
1150 FORHAT(llql,28HWE]_GHT CO(FF3[C',._ENTS = C(Z), /)

O0 300 I = 1,3_0

_, IFfC(ZIoN_oO.t MRTTE (F,I?O0) I_C(Z)
:' 300 CONT_ NUE

1200 FORMAT(Z_F13. S_
_' MR_TE (6 _lt?_O)
:_ 12S0 FORHAT(lIO,38H_POLUH( COEFF_CZENTS = KfZ_ 3[ • 1,30:1)
r g._ MRITE(5_I"3OO) fI,K(I)_I"i_3_)

1300 FORMAT( S(TSgFf3.5)|

} (IV-41)-189
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: Append_ IV-42 _lbroutine PRITVA
u

" [(_ SUBROUTINE PRZIVA
C $_ PRZTVA o_
C

PRZTVA - PRINTS VARZADLE$
C

REAL Z_PAK _LF_ _RtHCREH_ LBOOY _NoASe3
REAL NENg'$
COMMON / JUMPY I JUMPy HBIit NBO0
COMMON H_ECtTtTRyT$(t_)tV(I_)_Q(?3_iS)tW(SO)_Z(120)tEC(3)tCV(3)_

i VQ(36,_MO(13tkttXMl(l_lI_AI(l_|t_Cl(l_1jl)_XM2(25tS),A2(12,S)_
2 C2(25_l?tT) tXN3(2_*_)_A3(12t_)_C3(2S_I2e_)_XNAO_XNAI(ltt)t
3 XNA2(2_E) tXNA3(_tS)tXHP|_,P_T(25)tTMDT(25_?)_TMDS(2_tZ)DSH(SO|

5 PS (15)
COHMON/C[N_UT/

IANENG$ (ANTANK _ASRATO _ASHE_P _0(390) _CBBOOY tCFUEL(6)_
2CHBOOY ;CLBOD¥ _CSBOOY _CSFAIR tCSFUTK tCSHORZ tCSOXTK t
3CSPLAN (CSVER? _CSHZNG _CTHR_T ,CTHST2 _OEF(S) _FX#OVS
_ZSP(6) _ITP_ _K(30) _KTN _LF _MR(6) _NCREH t
_NENGS (NLZST_ '_NPAS$ ;MHL ,PCHAM _QMX _RHOFU
6RHOFU2 _RHOX ,RHOX2 _5qOOY ,TOL _TOVERC _TPRATO
7TYTAIL (9BOOY ,_GRO$S

COMMONFV_L_AL/DBOOY_CROOT _CSPAN tCTZP tGAL _GSPAN •
2HflOOY _LBOOY ,_TO0 _SFATR _$FUTK ,SHORZ _$OXTK
3_PLAN _STP_(_) t_VERT _HING _$XPO_ _TOEL _TROOT t

(._;., kTTOT fTTOT2 ,TTOTAL ;VBOOYA ,VSOOY1 ,VBOOY2 ,VCARGO ,
5VCREW _VFUTK •VFUTK2 _VZN_TK _VLGBAY •VOTHER tVOXTK
6VOXTK2 ;VPROP ,VSTRUC

; CONMON/N_CSLC/ ABF_Y$ _#ABFTK ,#ABFU _ABmR t_ACRE$ t
INAC5 _HACSF_ _#ACSTK _HAERO _HAUXT _MBASZC t_BODY
2HRPUMP ;HCARGO _,HCOHM ;MCOMT _COV_R ,_O_CAY _MDI_T1
3NO_ST? ;#DOCK "tMDPLOY ;MORANS _MORY ,HELCAD _NEMPTY t
_HENGMT fMENG5 '_NENGS2 _NFA_ tHFCONT tMFOC&Y _HFROST
5MFU2(3) _HFUEL_)tNFUL _MFULOS •HFUNCT tMFUOX tNFURES
6HFU3Y$ _HFUTK tHFUTK2 _HFUTOT _H_UTRP t_GASPR _GMAV

: 7NHORZ _MHYCAD _NINFUT _MINOXT tMINSTK _M_NST tMZNSUL
8NJET(6) (NLANCM tNLG _NLO_$ tHLRO _MNACEL tNOOCAY t
9MO_L (MOILR_ _HORSUL _#OVERS _HOX(61 _#OX2(_) _#OXIO t
tMOXLO$ _HOXREff _MOX_Y$ _HOXT_ tHOXTK2 ,MOXTOT tHOXTRP
2HP _MPA$$ ,_PAYL _MPER$ •MPOHCO tMPOHER •MPOHFO t
3MPOMRS _NPOMTR _HPPROV _HPREZG _MPROP _NPRSYS _MRTFUL
4NRE$IO _HRESR_ _HSEAL _HSECST _MSORC_ tHSRTRP _HSTAB
SMSURF ;HTABC tHTHRST _HTO ,HTPS ,_VERr tMHAZT(lO)_
6MHET 4MHZNG tMZ_OFU

#RZTE f6(260017
CALL DATE

H_ITE (6i1000) C_BODY
#R_TE (6_2000) CHDOOY
MRZTE (6f3000) CLOOOY
MRZTE (6_kO00) CSBODY

'i MR_TE (6_6000) CSFAZRMRZTE( G_ 7000T CSFUTK

_.-_2)-191
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WRITE( 6_ 8000) CSIlORZ
_ _RI_( 6_ qOO0) CSOXTK

HRIIE(6_20000) CSPLAN
HPIYE(5_11000) CSVERT
WRITE (5t23000) r,TRRST
WRII_ (6,13002) CTHST2
W_ITF (5_ 16000) ffCREW
NRITE (5,1TOOO) N__NIFS
HEINE (6_20609) RHOFU
wRItE (6,_1090) RHOIIrU2
WPI)E (6_ 22000) _HOX
WRITE (5,22010) RH01('2
HPTTE(6_2_O00) CTHRST_HWRXT(3)_C(I?9)pNENG$_TTOT.¼

.:-'. tCRITF(5_,_O00) CTF_2_HM_IT(6) ,_,(158) tTTOT_
" 100 WRITE (6m2500t)-.
._ WRITE (6_25000)(_frJ£T(IY_!=196}
" TF(JUMP.EQ.O) GO TO 200
; HRTllE (6_1g00) SHEd2)

WPIIE (5_I_0_) SH(_I_)
:' HRITF (6,1S10) SM(E)

, PRIIF (6_1520) SH(2S)
HPI)F (_1S25) 5_(1|_2J

..:_ WRIIE(6_36000) _E(9)
_: HRITE(6_30001) SQ(S_I)

WRITE (5_30007.) 59(6,1)
_. _PI3E (5,30003) $Q(9_1)
:'f W_ITE (6,30004) SO(Y_I)
'_ WRI_E(6_30005) SQ(B_I),.v

.-_ /F(JUMP.EQ.1) WRITE (6_q_9)
If 2|0 WETL_RN
'_ 999 FORMAT (1Ht)

'_i ]OlO FORMAT (1HO_41HC_BOOY = WIOTH OF BOOY / VBOOY e_ ,3333 :tFq,4)
";_ 1500 FORWAT (_BHO_PEC_FI[C FU_ CONSU_IDT_ON = FT.])

1585 _ORIAT (28H CRUISE BACK VELOCITY = FQo2,BH FT/SEC )
-- 15|0 FORMAT (28H THRUST RATIO = FB.S)

1515 FORMAT (2OH LID = FB.S)
/' 1520 FORtlAT (28H FLYBAC_ RAHG_ = FcIo2_TH N. HID)

1525 FORNAT(29H @ARK A_NM.E DURING REENTRY " F602_H BEG}
2000 FORMAT (1H _41HCH_IR)Y _ flEIGHT OF BONY / VBOOYe; °3333 _eF9,k)
3110 FORMAT (XH t41HCLBO_)Y = tEflGTH OF BOBY / VBOOY_e .3333 =_F-_4)
_eee FORMAT (1H mkTHf'SR_rOY : frETTED AREA OF BODY / VBODY _ 06k_67 _9

• F9.4)
_OlO FORNAT (IH 9_2HCSFJ_IR = PAIRING AREA / )BOY _ETTED AREA mi,FQ.4)
7800 FOR_AT (1H _S8HC_F_ITK = WETTED AREA OF FUEL TANKS / TANK VO_.UNE _•

" e,6667 s _F9,41
J. _0|0 FORNAT(1H tk3NC_HOEZ • S?AOl_IZER AKHEA/TNEO WING AR_A= _F9,4)

eOlO FORMAT (tH _63HC_OXTK m frETTEO AREA OF OXIO_ZER TANKS / TANK WOLUq
:_._ •E _v ,6667 =_F9.4)
,_ 10010 FORMAT (IH ,SkHC_F_AN • VEHICLE PLANFORN AREA / BODV' VOLUME _.666

_. 1||1| FORMAT (tH _S?HC_VERT = _REA OF EACH VERTICAL SURFACE I VBOOY _ • -_
*,

.. (IV-,4_.)-19_.
I
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" C:
13000 FORMAT (I'H t38HCTHRST : ENEZNE THRUST / H?O =tFg.k)
13002 FORMAT(ATH1CTHST2 = ATROREITHZNG ENGZNE THRUST / MENTRY =_F?._)
16B00 FORHAT (fHO_2_NCREH " NU_3ER OF CREH =,F_.O)
17000 FORMAT (1qt tAT_HENGS = NUH_ER OF ENGZNES =tFA.0)
20000 FORMAT (_H _AHRHOFU "_ FUEt O£N3ZTY =tF6o2|
?[go0 FORMAT (_H _k3HRHOFU2= SECSNOARY PROPULSION FUEL DENSZTY xtF6.Z)
;_2000 FORMAT (tH 92SflRHOX = OXTOTZER OENSITY =tF6.2)
72010 FORMAT (fH t_SMRffOX2 z SECONOARV PROPULSION OXZOZZER OENSZTY_F6,3)
2_009 FORHAT (TH tGGHTTOT "1"HAZH PROPULSTON THRUST = CTHRST m HORBTT 4. C

v(t29) q; IIENGS • I lOX
• F6.39_H u _FT.O, 3H * _Fe.Ot3H v _FA.Ot3H = _rT,|)

25000 FORMAT (X'HOt64RTTOT2 " ATRBREATHING EMGZN_ THRUST = CTHST2 X HETUR
_N C(158| = _ / tOX F6.3_H • ,FToO_3H + _FT.0_3H = ,F?.Ot

26000 FORMAT (_H ,OHNJET(_ZI_3H) =,F10.1)
?fiOOX FORMAT (110)
_0000 FORMATI[llIIO_2HIqAX_HUH ASCENT OYHAHIC PRESSURE : F6.2_

J.ltH PSFt
30001 FORHAT(1M _k?HI'T._'E AT MAX q = F8.3_

X_H SEC)
_ 30092 FOI_HATflR _AH&LT_TUOE AT RAX Q x FG.O_
" 13H FT)

._ 30003 FORHAT(I_ _k2HRACH NUMBER I_T flAX O • F?°3_

_. 3OOOk FORMAT(1R _k2HRELAT]I'VE VELOCITY A'T HAX Q • F9.2,
- 14_H FPSt

C: '', 3000_ FORHAT(lPl ,_2HRELATZVF FLZE, HT PATH ANGLE AT HAX O " F6,2,

• _- END
.:.,r

!
.¢

t

:ii
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Appendix IV-43 Block Data
7"

" R_AL
1 LAT_ LNG_ ITTt_ ZTT?, ITT3_ LAH_ MULT_ JETW_ L AMf" _
2 LAMDT
OTNEN$10N

1 TWD11(15)_ THq12(tS)_ TWDI3(15}_ ARFFt(151_ AREF2(I_t_ AREFX(15)_
? _TEP (t_) _ TOLl(15) t TOL2(t_) t TOL3(151 _ TOtk(16) _ TOLS(tS) _
3 TOt6 ftS) _ TOL7(I_) _ HTLI(_5) , HTL2(15) _ HTL3(15) _ _ITL4 (15) _
k HTL5 (1E;) _ HTL6(15) _ HTL7 (1.5), %TGC(I_t, STGV(15) _ 5"rGT (IS) t

_TGD(t¢) _ J_TW(15) _ ATMC(t51 , ACt(iS) , AC?(15) t AC3(15) p
6 TWC(15)_ SIGC(15}_ ALPC(I-5}, LAMC(15)t PSIOT(15)_ SIGOT(15)_
? ALPDT(15), LAMDT(15), HHIN(15), HCOEF(15)_ 8CKT(15)_ RCKTT(15)_

"" 8 SPSI(i.5)_ ._STG(tS)_ SALP(151, ._LAH(15)t XKAI(I_I)_ XKA?(?-_5)_
c) XKA_(_R)_ TWD4(IR)_ TWO_(15), TW_3(15)_ TWD_(I_)_ TWO5(2),

1 TWO6(t.F)_ TWDIII*IS;_ G_OT(15), XOUT(iS)_ CVCt(k)_ CVC2(W)_
? CVC3(;)_ CVNI(_), CVN_(;)_ CVN3(W)_ ECCI(_)_ ECC2(k)_

_, OCV3(W) _ CVMI(W), CVM2(4) _ CVM3(4), CVLI(_) _ CVL?. (W) _

7 TLAT (_), TLNG(_) _ TOL8 (15), MTL8(I_), ORS(I_) _ GMCt (15) _
GMC?ftS) _ GMC3(15) _ GMC_(t_), XKPT(k) _ PITX(tS) _ PSEC(I_) _

: 9 PTMF.(15), PRIF(15), TWDIW(I_)_ VSET(I_)_ VINC(15)_ WOUT(151_
1. renAL T(/+)

:'. COMMON/PATAX/ MANM_HPNM_TPANOt4 ,
: I R_D, VFL_ GAM_ AZM, tAT, LNG_ WGH_ ALTO_ _EC_

_ :.IL: ?. _t0, CVC1, CVC?., CVC3, PVNi, CVN2, CVN3, £CC1, ECP,2,
3 ECC3, EPNI_ ECN___ ECN3_ DCVt_ OCV?._ OCV3_ P.VMt _ CVM?_

CVM3, P.VLI_ CVL2_ CVL3_ ECTI_ ECT2_ FP,T3_ GO_ CK,
WEt _?_ 0._ n_ _,Gq_ ATQt PO, CNVI_ CNV?,

6 CNV3, _LT_ _TPF_ A_ B_ ROALT_ TO_ ECt_ EC2_ EC3_
7 GI(_ ZOUT_ TTTtt ITT2t ITT,_ PSIt SIG_ ALPt LAMt

MULT, V_LO_ PRNT_ PS_ P_,F _ TLAT_ TLNG_ ALTF_ AZNF_
c) TWE_ TWO11_ TWOt2_ TW01_ AI?C'_I_ AREF?, AREF3_ _TEP_ TOLJ_
I TOL?, TOL3_ TOL_, TOLS_ TOL6_ TOL?_ MTLf, HTL2_ HTL3,

', ? HTL_t HTL_t HTL6t HTL7t _TGC_ STGV_ $TGT_ STGOt JETW_
i 3 ATMC_ ACI_ AP,2t A_,X_ TWC_ _IGC, ALPC_ LANC_ PSID7 _

(;IGPT_ ALPDT_ LANDTt HNINt HCOEF_ qCKT_ 9CKTT, SPSZ_ S_IG_
5 RALP, _LAM_ YOUTt _,NVkt XKAO_ XKAt_ VSETt VINC_ WOUT_
6 XKA?, WKA3_ RFCN_ lZMI_ C,TIP t TW01_ TWD2f TWO3, TW9_,
7 TWOCt TWO6, TWOlk_ PRIF, PTHF. t TWDIO, VGAI_ GDOT_ XOUT_
8 TOL8, NTLB_ ORR, GMCI, GMC?, GHC3, GMCk_ XKPT, PITX,
9 PSEC

OATA HANM, HPNM,T_ANOI"I / _0,/
! I_AD, VEL, GAM, _ZN, LAT,
? LNG, WGH_ 5LTO, SEC, PLO_

CVCL, CVC2, CVr3, CVNI, CVN2,
CVN?, FCC1, ECP,2, FCC3_ ECNI,

5 EtN?, FCN._, OCVt, DCV? _ OCV3 t
6 CVel, CVM?., CVH._, CVL1, CVL2,
7 CVL3, Ee,Tt_ ECT_, FCT3_ GO,

8 _,K, tiT, 02, O3, Ok,

(W..43)-195
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q AGPy ATqy P09 CNV1, CNV_/ )
I O.y 0., 99ot ?70.y 3koSBtS_
? -170.6733y Ooy 0o_ 7., Ooy

7 4"0._ _'O°t _'O.y _'O°y _,17kOkqy
1.G0765_ Et_y .k1TOO7q6 E-?y 1062._0 E-6, -2.30 E-6t -1.80 E-6_

q R_.y 0._ 1ko751_ 3.1G159_66_ 57,2957_1
OATA

1CNV_ ALTO_ $TPFy A_ By
TOy EP_y EC_y EC_ G_Sy
ZOUT, ITTI_ ITT2y TTT3y PSIy

k stay ALPy LAHy MULT_ VELQ_
PPNTy PS_F_ CRGFy TLATy TLNG_

6 ALTFy ATMF_ TNE_ RPCN_ A7M_y
7 _TTP_ VGA_ YOUTy CNVky RDALT/
" 607_.1033y _O90OOot 0°_ 20q2_7_._ 20855591.t

O.y 0., 0._ O.y lO.y

6 O.y O.y 1800,_ O,y lO00.y
7 1000._ _., O.y ._0_80061 F'_, _'0./

OATA AREF_y
1TMOtl_ TN_?t TMO13y _gEFlt

ePFF3y STEP_ TOLI_ T_L2_ TOL3y
TOL_y TOL_ TOL6y TqL7_ HTLI_
HTL?y HTL_ HTL_y HTLS_ HTL6/

15"0,, 2.y tk'5.y 16"1., 1_'.5, 1_'.1y

l_.O_y JS_.Oly 15_.01t t_.01, 1_o01/

_TA STGDt
5 HTL7y _TG_ STGVy _TGTt

JETW, ATMP_ AC1, AC?, AC3t
? T_Cy $T_P t ALPCy L_MCt P_OTt

SZ_Ty ALCOTt LAHOT_ HM_Nt HCOEFy
Q BCKT_ BCKTT_ 5PS_y _S_Gt SALPI

? 15_0,t 15_1.y 15_1._ t5_1._ 15_0.y

q 15_500ot 15".001_ 15"0._ 16"0._ 15"0./
9AT_

1 _L_Hy XK_O_ X_At, X_A_. XKA3_
T_Dt, T_O?t T_O3t T_O_t THDSt
T_P6, TX_IOt GOOTt XOLrT_ TOLS_
HTLSy O_qt GHCty GHC2e GMC3t

5 CMC_y XKaTt PZTX_ P_EC_ PTNEt
P_ZF_ TX_1_y YSETt VINC_ HOUT! _ )

(W,-48)-196
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C I tS_O., lq3., 0., 10_0., 10_0.*

3 t_O.p 15_0oy tS_O.* 15_1"_ 1_50000000°'
k t_lO00OOOO.,fS_Oop 15_'' 15_0"_ lS_O*_

6 tS_O._ I5_0.t 15_0'' 15_0., tS_O./
ENn

G
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A PPENDIX V

SPEC IFIED $DA TA 1 PA l:_ METERS

Certain $DATA1 input parameters are either internally specified, cr the

program operates in a manner which is equivalent to an internal specification, or
the parameter must necessarily be redefined as part of the synthesis process.

: Those parameters in the first two categories are listed together with their corres-
ponding specified value in sub -appendix V-1. The latter category of parameters

_ islistedinsub-appendixV-2. These parameters (allthreecategories)are elements

inthe $DATA1 inputarray and consequentlycan be physicallyincludedinthe$DATA1

input, however because they are internally defined (subsequent to the reading of
$DATA1) the internal value is used during the program operation and any externally
inputvalueislost. This internalspecificationof valuesalsosupersedesthe

_'

parameter valueswhich are compiled inby any DATA statementsinBLOCK DATA
ItisnotedthattheDATA statementvaluesare listedintheparagraphs of Section

"3

:_ 4.2.3; the underlined value _ indicate that the corresponding parameter could have
its value redefined and consequently that the user should reference this appendix

i._ _i!: to determine if the value has been redefined and if any different values can be input.T,

!

}

.!

V-1
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APPENDIX V-1 _•
%

SPECIFIED VALUE PARAMETERS

The valuesof theparameters * inthissub- appendix.re _itherspecified

internally or else the program operates in a manner which is equivalent to an
internal specification. The value of these parameters cannot be redefined by input.
Most of these parameters are redefined in subroutine TRAJC.

PAPAMETER SPECIFIED VALUE

AC2(1) -.AC2(3) ** 1., and 2., simulta, eously
AC2(4) -,AC2(7) ** 3.,

AC3(1)-*AC3(3) ** 1., and 2., simultaneously
AC3(4) -_AC3(7) 3.,

ALPC(1) & ALPC(2) 8.,
ALPC(3) & ALPC(4) 1.,

CVCI(1) 62.,
CVNI(1) 201.,
CVN1 (2) 5.,
DCV1 (1) .01,

ECCI(2) 8., ;9
ECC2(2) 42.,

ECNI(1) 3.,
ECN1 (2) 7.,

ECN2(2) 7.,
GIS(1) 1.,
GIS(2) 4.,
PLD 0.,

RFCN 7.,

SALP(7) 0.,

STGC (2) 7.,
STGC (3) 0.,

STGC(4) 0.,
STGC (5) 0. ,

*Note the subscript values, if appropriate. If a SDATA1 input parameter together
with its subscript value does not appear in Appendix V, then this parameter can be

input (e.g, AC2(9)) can be input even though AC2(K) for K=l,7 appear in this list
since AC2(K) for K=9 is not included).

**The parameter values are not actually redefined, however the program operation g'N
is equivalent to these parameters having the values listed in the "Specified Value" U
columR.

V-2
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STGC (7) 41.,
STGD(2) -I.,
STGD(3) 1.,

STGD(4) 1.,
STGD(5) 1.,
STGD(7) 1.,

STGT(2) 1.,
STGT(3) . 001,
STGT(4) .001,
STGT(5) . 001,
STGT(7) 1.,
TWC(1) 6,

TWC(2) 6.,
TWC(3) 0.,
TWC (4) 0.,
TWC(5) 6.,
TWC (6) 6.,
TWC(7) 6.,

C! If "SEC" is input with a value less than 7, SEC is internally set equal to 7. Input
"SEC" values greater than seven are accepted and processed accordingly.

If "HANM" is input with a value greater than 0., the option to target the orbiter
to apogee altitude, perigee altitude, and injection true anomaly is specified. In this
case the values of the following SDATA1 input parameters are internally redefined.

PARAMETER SPECIFIED VALUE

ECI(2) 0.,
EC2(2) 0.,

- ECCI(2) 101.,

ECC2(2) 102.,
STGC(7_ 103.,
STGV(7) 0.,

If "SOLID" (a $DATA2 input parameter) is input with a value greater than 0., the
option to include strap-on solid rocket motors is specified. In this case the follow-

ing $DATA1 input parameters are internally redefined.

O
V°3
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PA RA METER SPECIFIED VALUE

JETW(1) SINERT *C_)LID where "SINERT" and
"SOLID" are SDATA2 input paramet rs

STGC(1) 0.,
STGD(1) 1.,
STGT(1) .001,
STGV(1) TSBO where "TSBO" is a $DATA2

input parameter

If "FLYBCK" (a $DATA2 input parameter) is input with 9 value equal to 1., "ORB(3)"

is set equal to 2. This redefinition occurs in subroutine TRAJA.

APPENDIX V-2 PARAMETER DEFINED DURING SYNTHESIS

This sub-appendix lists those SDATA1 input parameters which by necessity as _"_
uart of the synthesis process must be redefined in order to obtain a trajectory which

is compatible with the current synthesis status. The implied synthesis parameter
definition supersedes any input (via $DATA1) or any BLOCK DATA compiled in
DATA statements. These parameters are redefined in subroutine TAMPER.

PARAMETER

ALPDT(K) for K = 5, 6, 7

AREF2(K) for K = 1 to and including 15

AKEF3(K ) for K = 1 to and including 15
JETW(3)

PITX(K) for K = I, 2
STGV(2)
TWDll(K) for K = 1, 2, 5, 6, 7
TWD12(K) for K = 1, 2, 5, 6, 7

TWDI3(K) for K = 1, 2, 5, 6, 7
WGH

O

V-4
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APPENDIX VI

SYNTttEET$ DRIVER PR!NC IPA L SUBSCRIPTED AI:lltAYS

• In the SSSP $DATA2 input parameters and internally computed parameters
necessary for driving the synthesis process are stored in subscriptet arrays for

ease of data handling when transferring from one OVERLAY to another and therefore

will be found throughout the program as a subscripted parameter. These pAncipal

arrays a'. _ defined in this appendix. If a paramet er is a $DATA2 input, the para-

n_er is defined in Section 4.2.2, $DATA2. The principal arrays and their internal

azmensions are: SV(50), SE(40), SW(50), SQ{40_. Where an array pargmeter is
not listed, it has no internal value and has been reserved for future use.

O
V[-1
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)
SV ARRAY

Internal Input
Parameter Parameter

SV(1) Number of stages- OBSOLETE

SV(2) IDVEL

SV(3) Current total characteristic velocity (fps) from
a_ent trajectory

SV(4) Current orbiter burnout weight in parking orbit (lb)

SV(5) Current orbiter propellant expended to attain parking
orbitinsertion(Ib)

S'r(6) Current orbitermain impulsemass ratio

SV(7) Current orbitergross weight(Ib)

SV(8) Current stagingrelativevelocitymagnitude (fps)

SV(9) Current stagingaltitude(ft)

SV(10) Current stagingrelativeflightpathangle (deg) ;_._

SV(11) Current boostervacuum thrust/grossweight

SV(12) Current stagingdynamic pressure (psf)

SV(13) Currentbooster,_ealevelthrust/grossweight

SV(14) SV(30) - SV(28)

SV(15) Previous value of SV(14)

SV(16) Previousvalueofboostermain impulse mass ratio

SV(17) SV(24)/SV(27)

SV(18) NOT USED

SV(19) NOT USED

SV(20) Correlation factor used to estimate initial pitch rate
during ascent, a function of the hunch azimuth

SV(21) NOT USED

SV(22) NOT USED

()I
I
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SV(23) Correlationfactorper SV(20),a functionof current

lfftoffthrust/weightand boostermain impulse mass ratio

SV(24) Correlationfactorper SV(20),a functionof staging

dynamic pressure and previousvalueof initialpitchrate

SV(25) NOT USED

SV(26) NOT USED

SV(27) Previous valueof SV(23) i

SV(28) Correlation factor per SV(20)
4:

SV(29) COPIES _

_V(30) Current value of SV(13) - 1.0 _f.

SV(31) Current relative azimuth at staging (deg) i.

SV(32) Current geocentric latitude at staging (deg)
3

SV(33) Current geocentriclongitudeat staging(deg) '_i
_ SV(34) Current booster weight prior to cruise phase of flight (lb) ._

SV(35) GTSM subprogram flag:

= 1., for ascent simulation
= 2., for booster entry/return simulation (if used)

SV(36) Section number of last simulation section used for

ascent trajectory (=7)

SV(37) Current geocentricradiusmagnitude at staging(ft) ,

SV(38) Current vehiclebank angleat staging(deg) '

SV(39) Current vehicle pitch angle-of-attack at staging (deg) ;

SV(40) Current vehicle yaw angle-of-attack at staging (deg)

SV(41) Currant vehicle pitch attitude (as measured from geo-

centric radius vector) at staging (deg)

SV(42) Current maximum load factor obtained during booster

entry/return trajectory (if simulated)

©
.o
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SV(43) Control flag to test whether the return trajectory (if

simulated) should be printed for the final converged

synthesis cycle.

= 1.1, no print, iterations continuing

= 2.1, no print, convergence attained but cycle weight/

volume print and ascent trajectory print first

= 3.1, print return for converged synthesis case

SV(44) - SV(50) NOT USED

0

O

VI-4
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i

_' SE ARRAY

Internal Input
Parameter Parameter

SE(1) IVACB(1)

, SE (2) IVA CO (1)

SE(3) ISLB(1)
.j

SE(4) ISLO(1)

SE(5} FIRE

SE(6) BOOTW

SE(7) OMXS

_.. S]_(8) FBPAR

SE(9) _'MAX
L

SE(10) NOT USED

t @ SE(m  vacs(2)
; SE (12) IVA CO (2)

: SE(13) ISLB(2)

' SE(14) ISLO(2)

SE(15) IVA CO(5)

SE(16) ISLO(5)

SE(17) IVACO(6)

SE(18) ISLO(6)

SE(19) IVACOCZ)

SE(20) ISLO(7)

SE(21) TFCTRO(1)

S_(22) TFCTRO(2)

SE(23) TFCTRO(5)

SE(24) TFCTRO(6)

O SE(25) TFCTRO(7)

VI-5
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SE(26) TFCTRB(1)

SE(27) TFCTRB(2)

SE(28) NOT USED

SE(29) IVACB(3)

. SE(30) IVACO(3)

SE(31) ISLB(3)

SE(32) ISLO(3)

SE(33) IVACB(4)

_. SE(34) IVACO(4)

: SE(35) ISLB(4)

SE(36) ISLO(4)

SE(37) TFCTRB(4)

SE(38) TFCTRO(4)
SE(39) NXFOB

SF_4(}) Orbiter fuel burned during initial ascent sect_o_ 1 & 2

when SE(39) = 1. and SE(5) = 1.

1971015349-300
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¢
SW ARRAY "_

Internal Input
Parameter Parameter

SW(1) Number of calls to OVERLAY 1 (SYNTH)

SW(2) Flag for basic synthesis convergence.

= 0.5, continue iterations _
= 1.0, convergence

= 2.0, printout converged case

SW(3) Basic synthesis iteration counter

SW(4) SYNIT _.

SW(5) TOLMU

SW(6) TRATIO

SW(7) PERISP if !

SW(8) Slope used for Newton-Raphson iteration procedure

C_, SO(1,_, 1) >0.

SW(9) CLVG i

SW(10) Current range angle from liftoff to staging (rad) l

SW(ll) A LD

SW(12) SFC

SW(13) SLVOUT

SW(14) VCRUSE

SW(15) Current booster cruise reference range requirement (n. mi)

SW(16) WTOUT

8W(17) TWLO

8W(18) TOLTW

SW(19) TWLOI

SW(20) Current value of absOlute time (see) from liftoff at !

t

staging

._ SW(21)- SW(50) NOT USED

VI-7

............. , .............. [
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SO ARRAY

Internal Input
Parameter Parameter

SO(1,1) PRNTX(1)

- SO(1,2) PRNTX(2)

: SO(l, 3) PRNTX(3)

t-: SO(2, 1) FSEC

80(3, 1) $DATA1 input value of HANM = _pogce alt£tuJe of

"' parking orbit (n. mi)

: S@(3, 2) $DATA1 input value of HPNM = perigee altitude of

• parking orbit (n. mi)

$6_(3, 3) $DATA1 input value of TRANOM = true anomaly at
insertion point of parking orbit (deg)

SO(3, 4) Cosine of $DA TA 1 input value of TRA NOM

S¢_(3, 5) Sine of $DA TA 1 input value of TRA NOM

-o_ S@(5, 1) Current value of absolute time (sec) at Qmax

S@(6, 1) Current value of altitude (ft) at @
-' max

SO(7, 1) Current value of relative velocity (fps) at 6_max

!._ S0(8, I) Current value of re{ative flight path angle (deg) at Oma x

$0(9, 1) Current value of Mach number at O
max

SO(IO, i) WOREQ

SQ(10,2) Bank angle {deg)used to constraintotalloadfactor

4 g when SQ(19,5)=1.

S@(10, 3) DRNG

SO(ll, 1) Slope used for Newton-Raphson iteration procedure if
SO(13,I) >0., or SQ(10,I)>0.

SO(12,1) Current ballisticimpact range angle(tad)at staging

ifSO(19,5)= 4.

SO(13, I) WPOREO

0

VI-8
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C
S0(14, 1) Current value of booster characteristic velocity (fps)

SO(14, 2) Current value of vehicle characteristic velocity (fps)
to parking orbit insert ion

S0(14, 3) Current value of orbiter characteristic velocity (fps)
to parking orbit insertion

,,_ S@(14,4) Parking orbitinsertioninertial-velocity{fps)

SOt14,5) Parkingorbitinsertionaltitude(ft)

S@q15, 1) Previous value of SO(15, 2)

:- SO_15, 2) Current value of liftoff thrust/weight - 1.0 for vehicle

.i S@ 15, 3) Parking orbit insertion inertial flight path angle (deg)

SQq15, 4) Parking orbit inclination (deg)

_ S(_ 16, 1) GWREQ

:: Sq', 19, 1) Previous value of SW(15)

SO,19, 2) Previoas value of booster main impulse mass ratio if

' C
•ii _; 80(13,£) >0., or SQ(IO,1) >0.

._, SO(19, 3) Cruise parameter for booster used to update cruise
:_ performance parameter if SQ(13,1)

>0., or S_(10,I)>0.

_._ $6_(19,5) FLYBCK

._:._ S(:'(20, 1) SOLID

S0(20, 2) AS

"' SO(20, 3) BS

SO(20,4) SISP

SO(20, 5) SINERT

SO(21, 1) SAE

SO(21,2) TSBO

'_ SO(21,3) Total propellant for solid rockets

SO(21,4) Total sea level thrust for sohd rockets (lb)

i
VI-9
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SO(21, 5) Gross weight of solid rockets (lb)

SO(22, 1) Propellant weight per solid rocket (lb)

SO(22, 2) Sea level thrust per solid rocket (lb)

SO(30, 1) Total solid rocket thrust at time t (lb)

SO(30, 2) Total shuttle main thrust at time t (lb), throttled or

unthrottled

SO(30, 3) Total shuttle main propellant flow rate (lb/sec) at
• time t, throttled or unthrottled

SO(30, 4) Total solid rocket propellant flow rate (lb/sec)

S_(30, 5) Total shuttle main thrust at time t (lb), unthrottled
- condition

SO(31, 1) Total shuttle main propellant flow rate at time t (lb/sec),
unthrottled condition

S_(32, 1) FBFUEL

SO(32, 2) CA

S_(32, 3) CB

SQ(32, 4) WFLYX

SO(32, 5) RT

SO(33, 1) R1

S_(33, 2) R3

SO(33, 3) SFC1

$0(33,4) SFC2

SO(33, 5) SFC3

SO(34, 1) ALD1

SO(M, 2) ALD2

SO(34, 3) ALD3

SO(34, 4) VFLY1

SO(34, 5) VFLY2

SO(35, 1) VFLY3

4
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_, SQ(35, 2) Idle descent booster cruise fuel weight (lb)

SQ(35, 3) Main booster cruise fuel weight (lb)

SQ(35, 4) Final descent booster cruise fuel weight (lb)

SQ(35, 5) Cruise range (n. mi)

,. SO(36, 1) Current drag velocity loss (fps) at staging

_ SO(36,2) Current gravity velocity loss (fps) at staging

"_ S_(36, 3) Current total drag velocity loss (fps) at parking orbit
" ._. insertion

,_ SO(36,4) Current total gravity velocity loss (fps) at parking orbit

,_._. insertion

" i_!_i S_(36, 5) Current total thrustatparkingmisalignmentorbitinsertionVel°cityloss (fps)_"' SO(37, 1) Booster burn time {see}

..._.; - SO(37, 2) Orbiter burn time {sec) with SE(5) = 2.

'C_ S_(37, 3) Absolute time from liftoff to end of flight simulation
"",_.:"'_" section 4. {sec)

""_•.,.,,",_, S(_(37,4) Orbiterflightperformance reserve propellantweight(Ib)

•._,.:, S_(37, 5) Booster flight performance reserve propellant weight (Ib)

i!!!i!o)".

'_ii{i_ VI-11
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A PPENDE( VII

SA MPLE CASE LISTING

This appendix contains the listing of the input and output for the sam[_19 SSSP case
discussed in Section 6. A listing of the $DATA1 input data block is included for
comparison with the normal $DATA1 output for which certain parameters will only

have values after the initial iteration for the configuration h_s been completed.

©
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